U.S. Pat. No. 7.572,301 

Request for Certificate of Correction 



PATENT 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 



U.S. Pat. No.: 7,572,301 § 

§ 

Application No.: 10/592,976 § 

§ 

Issue Date; August 1 1 , 2009 § 

§ 

Inventor(s): Athanassios Tziaks et ai. § 

§ 



Certificate of Corrections Branch 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



REQUEST FOR CERTIFICATE OF CORRECTION 

Dear Sii" 

Pursuant to 37 C.F.R. § 1.322, Applicants request an expedited issuance of a 
Certificate of Collection for the above-identified patent which has been assigned to 
Huntsman International LLC. Applicants submit herewith the text of the correction 
requested on Certificate of Con-ection Form PTO/SB/44 which illustrates the second ring 
of the dye of formula (2) drawn in broken lines. Applicants further submit evidence 
demonstrating the mistake was attributable solely to the Office. 

Applicants believe no fee is due for this Request. However, should any fee be 
due, the Commissioner for Patents is hereby authorized to deduct said fee from Huntsman 
Corporation Deposit Account No. 08-3442. 



1 



U.S. Pat. No. 7,572,301 

Request for Certificate of Correction 



PATENT 



Respect&Uy Submitted, 




Huntsman Inteniational LLC 
10003 Woodloch Forest Drive 
The Woodlands, Texas 77380 
(281)719-4553 



Robert Holthus 
Reg. No. 50,347 
Attorney for Applicants 
Date: ll/zi^/lt 



End; - Foim PTO/SB/44 

- Copy of International Application as filed 

- Preliminary Amendment filed 09/15/2006 

- Response to Office Communication filed 03/16/2009 

- Notice of Allowance mailed 04/06/2009 

- Copy of U.S. Pat. No. 7,572,301 



2 



PTO/SBM<) (09-07) 
Approved for use (hrough 08/31/2013. 0 MB 0651-0033 
U.S. Patent and Trademarh; Office; U.S. DEPARTMENT OF COMMERCE 
Under (he Paperwork Redutalon Act of 1995, no persons are required to respond to a collectfon of information unless it displays a valfd 0MB control number. 
, (Also Fomn PTO-tOSO) 



UNITED STATES PATENT AND TRADEMARK OFFiCE 
CERTIFICATE OF CORRECTION 

Page 1 of 1 

PATENT NO. : 7,572,301 
APPLICATION NO.: 10/592,976 
ISSUE DATE : Augusl 1 1 , 2009 

iNVENTOR{S) : Afhanassios Tzikas; Georg Roentgen; Hubert Jean Luc Christnacher 

it is certified tiiat an error appears or errors appear in tlie above-identified patent and tliat said Letters Patent 
is hereby corrected as shown below: 

In the Abstract and in column 1, lines 53-58, column 50, lines 60-65 and column 
55, lines 3-8, the radical of foi-mula (2) appearing as 



(Q3)0-3 




Z, 



in each occuiTence should appear as 



(Q3)0-3 

Zi 



MAILING ADDRESS OF SENDER (Please do not use customer number below): 
Huntsman International LLC 

10003 Woodioch Forest Drive, The Woodlands, Texas 77381 

This coHediorj of Hifomtation is required by 37 CFR 1.322, 1.323, and 1.324. The infonnaUon Is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submKting the completed application fomi to the USPTO. Time will vary depending upon the indMdua! case. Any 
comments on Ihe amount of time you require to complete (his form and/or suggestions for reducing this burden, should be sent to the Chief Information OfRcer, 
U.S. Patent and Trademark Office, U.S. Oeparfmem of Commerce, P.O. Sox 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COfi^PLETED 

FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Comtnissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1460. 



Sfyou ne6d a$slstanc3 In completing the form, call 1-800-PTO-9199 and select option 2. 



(12) INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Iiitellcclual Property 
Organization 
International Bureau 

<43) International Publication Date 
29 September 2005 (29.09.2005) 




PCT 



[illllliillllllillillllljlllljlliillli 

(10) 'International Publication Number 

WO 2005/090484 Al 



(51) lutcmaHonal Patent ClassiflcaUon^: C09B 62/09. 
62/513, 62/475 

(21) IntciTiBtional Appllcatfon Number: 

PCT/EP2005/051044 

(22) IntcmatiMwl Filing Dates 9 March 2005 (09.03.2005) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priorjly Data: 
04101144.6 



19 March 2004 (19.03.2004) EP 



(71) Applicant (for all designated States except US): CIBA 
SPECIALTY CHEMICALS HOLDING INC. [CH/CHJ; 
Hybeckstrasse 141. CH-4057 Basel (CH). 

(72) Inventors; and 

(75) Inventors/Applicants ObrUSojtfy): TZIKAS, Athanas- 
sins [CH/CH]; Unteier Rtttscheienweg 36. CH-4133 Ptat- 
teln (CH). ROENTGEN, Geoi^ pii/DB]; Pochgasse 13, 
79104 Reiburg (DB). CHRISTNACHER, Hubert Jean 
Luc [FR/FR]; 4, rue de l'6glise, F-6S440 Dietwiller (FR). 

(74) Common Representative: CIBA SPECIAL TV CHEM- 
ICALS HOLDING INC.; Patent Department, Klybeck- 
slrasse 141, CH-4057 Basel (CH). 



(81) Designated States (utdess otherwise indicated, for every 
kind of national protection available); AB, AG, AL, AM, 
AT. AU, AZ, BA, BE, BG. BR, BW, BY, BZ, CA, ai, CN, 

CO, CR, CU, CZ, DH, DK, DM. DZ, EC, EB, EG, ES, PI, 
GB, GD, QE, Gil, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, "KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG. MK, MN, A-rW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH, PL, Ff, RO, RU, SC, SD, SB. SG, SK, SL, SM, SY, TJ, 
TM. TN. TR, rr, TZ, UA. UO, US. UZ. VC, VN, YU, ZA, 
ZM.ZW. 

(84) Designated Stales (unless otherwise indicated, for every 
kind of regional protection available)', ARIPO (BW, GH, 
OM, KB, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM. 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
Hampean (AT, BE. BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, OR, HU, IB, IS, IT, LT, LU, MC, NL, PL. FT, RO, 
SB, vSI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, OA, GN, 
GQ, GW, ML, MR, NB, SN, TD, TG). 

Published: 

— with intemcitlonal search report 

— befoK tlie expiration of tlie lime limit for amending the 
claitns and to be repiMished in the event of receipt of 
amendments 

I'or two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: FffiRB-RBACTIVE DYES, THEIR PREPARATION AND THBIR USB 



00 

o 

o 
i/5 



HO3S 




(I) 



N~N— D., 




■3^0-3 



(li) 



o 



(57) Abstmcl: Reactive dyes of foimala (I), wherein Qi and Q2 ate each independently of the other hydrogen or unsubstituted or 
substituted Ci-C+atkyl, Dt is the radical of a diazo component, which Is itself a mono- or dis-azo dye or contains such a dye, Dj 
has the same definition as Di or is a radica! of formula (0), wherein ({33)0.3 denotes from 0 to 3 identical or different substituents 
selected from the group halogen, Ci-Cjalkyl, Ci-Ctalkoxy, carboxy and sulfo and Zj is a radical of formula -SOj-Y (3a), -NII-CO- 
(CH2)„-S02-Y (3b), -CONH-(CH2)„-SOj-Y (3c), -NH-C0-CH(Hal>-CH2-Hal (3d) or ^NH-CO-Caral)=CHj (3e), Y is vinyl or a 
-CH2-CH2 U radical and U is a group that is removable under alkaline conditions, m and n ate each independently of the other flie 
number 2, 3 or 4, and Hal is halogen, are suitable for dyeing cellulosie or amide-group-containing fibre materials. 
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Fifare-reaotive dves. their preparation and their use 

The present invention relates to fibre-reactive dyes, to a process for their preparation and to 
their use in the dyeing or printing of te^dile fibre materials. 

The practice of dyeing using reactive dyes has recently led to higher demands being made 
on the quality of the dyeings and the economic efficiency of the dyeing process. As a result, 
there continues to be a need for novel reactive dyes having improved properties, especially 
in respect of their application. 

Dyeing nowadays requires reactive dyes that have sufficient substantivity and at the same 
time have good ease of washing off of unfixed dye. They should also have a good colour 
yield and high reactivity, the objective being to provide especially dyeings having high 
degrees of fixing. The known dyes do not satisfy these requirements in all properties. 

The problem underlying the present invention is accordingly to find, for tlia dyeing and 
printing of fibre materials, novel Improved reactive dyes having the qualities characterised 
above to a high degree, The novel dyes should especially be distinguished by high fixing 
yields and high fibre-dye bond stabilities, and In addition it should be possible for dye not 
fixed to the fibre to be washed off readily. The dyes should also yield dyeings having good 
ailround fastness properties, for example fastness to light end to wetting. 

It has been found that the problem posed is largely solved by the novel dyes defined herein- 
below. 

The present invention therefore relates to reactive dyes of formula 



D. 



HO3S 




Nz=:N— D2 



(1). 



wherein 
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Qi and Q2 are each independently of tfie other hydrogen or unsubstituted or substituted 
Ci-C4alKyi, 

Di is the radical of a diazo component, which is itself a mono- or dis-azo dye or contains 
such a dye, 

D2 has the same definition as Di or is a radical of formula 




(2) 



wherein 

(Q3)o3 denotes from 0 to 3 Identical or different substituents selected from the group halogen, 
Ct-C4a1lcyl, Ci-Cjalkoxy, carboxy and sulfb and 
Zi Is a radical of formula 



-SO2-Y (3a). 

-NH-CO-(CH2)m-S02-Y (3b), 

-C0NH-(CH2)„-S0rY (3c), 

-NH-C0-CH(Hal)-CH2-Hal (3d) or 

.NH-C0-C(Hal)=CH2 (3e). 



Y Is vinyl or a -CHa-CHz-U radical and U is a group that Is removable under alitallne 
conditions, 

m and n are each Independently of the other the number 2, 3 or 4, and 
IHal is halogen, 

with the proviso that the dye of formula (1) does not contain a hydroxysuJfonylmethyl group. 

As Ci-C4alkyl there come into consideration for Qi, Q2 and Q3 , each independently of the 
others, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl and tert- 
butyl, especially methyl and ethyi. The aikyi radicals Qi and Qz may be unsubstituted or may 
be substituted, for example, by hydroxy, suifo, sulfate, cyano, carboxy, CrC4aikoxy or by 
phenyl, preferably by hydroxy, sulfo, Ci-G4alkoxy or by phenyl. The corresponding 
unsubstituted radicals are prefen'ed. 
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Preferabiy, one of the radicals Qi and Q2 is hydrogen and the other of the radicals Qi and Q2 
is one of the above-mentioned unsubstituted or substituted CrC4alkyi radicals. 

Qi and Q2 are especially preferably hydrogen. 

As CrC4aikoxy there come into consideration for Q3, for example, methoxy, ethoxy, 
n-propoxy, Isopropoxy, n-butoxy, isobutoxy and tert-buloxy, preferably methoxy and ethoxy 
and especially methoxy. 

As halogen there oome into consideration for Q3, for example, fluorine, chforlne, bromine and 
iodine, preferably chlorine and bromine and especially chlorine. 

Preferably, {(h)o^ denotes from 0 to 3 identical or different substituents selected from the 
group CrC4aikyl, CrC4aikoxy and sulfo, espedaliy methyl, methoxy and suifo. 

Hal is, for example, chlorine or bromine, especially bromine. 

As leaving group U there come into consideration, for example, -CI, -Br, -F, -OSO3H, 
-SSO3H, -OCO-CH3, -OPO3H2, -OCO-CeHg, -OS02-Ci-C4alkyl and -0S02-N{CrC4aikyl)2. 
U is preferably a group of formula -CI, -OSO3H, -SSO3H, -OCO-CH3, -OCO-CBHe or 
-QPO3I-I2, especially -Ci or -OSO3H and more especially -OSO3H. 

Examples of suitable radicals Y are accordingly vinyl, P-bromo- or p-chloro-ethyl, p-acetoxy- 
ethyl, p-benzoyloxyethyi, p-phosphatoefliyl, p-sulfatoethyl and p-thiosuifatoethyl. 

Preferably, Y is independently vinyl, p-chloroemi^ or p-sulfatoethyl, especially vinyl or 
p-sulf^toethyl. 

m and n are preferably each independently of the other the number 2 or 3. 
m is especially preferably the number 3. 
n is especially preferably the number 2. 
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Preferably, Zi is a radical of formuia (3a), (3b) or (3c), especiaily of formula {3a) or (3c) and 
more especiaily of formula (3a), the variables having the definitions and preferred meanings 
given liereinabove. 

As substituents of the radicai Di there come into consideration the substituents customary for 
azo dyes. The examples which follow may be mentioned: Ci-C4alltyl, which is understood to 
include methyl, ethyl, n- and iso-propyi and n-, iso-, sec- and tert-butyl; CrC4alltoxy, which is 
understood to Induds melho>^, ethoxy, n- and iso-propoxy and n-, I'so-, seo and tert-butoxy; 
hydroxy-Ci-Cjallcoxy; phenoxy; Ca-Cealltanoylamino unsubstituted or substituted In flie alky! 
moiety by hydroxy or by CrCjalltoxy, such as, for example, acetylamino, hydroxyacetyl- 
amino, methoxyacefylamino or propionylamino; benzoyiamino unsubstituted or substituted in 
the phenyl moiety by hydroxy, suifo, halogen, CrCialltyl or by CrC4alkoxy; Ci-Caalltoxy- 
carbonyiamino unsubstituted or substituted in tiie alltyl moiety by hydroxy, Ci-C4alkyl or by 
CrC^allcoxy; phenoxycarbonylamlno unsubstituted or substituted in the phenyl moiety by 
hydroxy, Ci-C4ati(yi or by CrC4aii(Dxy; amino; N-CrC^aikyl- or N,N-di-CrC4all<yiamino 
unsubstituted or substituted in the allc/l moiety/moieties by hydroxy, Ci-C4ail<oxy, carboxy, 
cyano, halogen, sulfo, sul^to, phenyl or by suifbphenyl, such as, for example, meth^amlno, 
ethylamino, N,N-dlmeihyiamino, N,N-dlethylamino, p-cyanoethylamino, p-hydroxyethyl- 
amino, N,N-di-p-hydroxyethylamino, |3-suifbethylamino, y-sulfb-n-propyiamino, p-sulfato- 
ethyiamino, N-ethyl-N-(3-sulfobenizyl)'amino, N-(p-suifoethyl)-N-benzylamlno; cyciohexyi- 
amino; N-phenylamIno or N-CrC4aiiqii-N-pheniylamino unsubstituted or substituted in the 
phenyl moiety by nitro, CrC4alicyl, Ci-C4alkoxy, carboxy, halogen or by sulfo; CrC4- 
alkoxycarbonyl, for example mettioxy- orethoxy-carbonyl; trtfluoromethyi; nitro; cyano; 
halogen, which is generally understood to include, for example, fluorine, bromine and 
especially chlorine; ureido; hydroxy; carboxy; sulfo; suifomethyl; carbamoyl; carbamide; 
sulfamoyi; N-phenylsulfamoyI or N-CrC4alkyl-N-phenyisulfamoyl unsubstituted or substituted 
in the phenyl moiety by sulfo or by carboxy; methyl- or ethyl-suifonyi; and Gi-C4aikyl- 
sulfonylamino. 

Fibre-reactive radicals are also suitable as substituents of the radicai Di. 

Fibre-reactive radicals, such as, for example, the above-mentioned radicals of formulae (3a) 
to {3e), are to be understood as being those which are capable of reacting with the hydroxy 
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groups of cellulose, with the amino, carboxy, hydroxy and thiol groups in wool and siik or with 
the amino groups and, possibly, with the carboxy groups of synthetic polyamides, to form 
covaient chemical bonds.The fibre-reactive radicals are generally bonded to the dye radical 
direc«y or by way of a bridging member. Suitable fibre-reactive radicals are, for example, 
those which contain at least one removable substltuent at an aliphatic, aromatic or 
heterocyclic radical or in which the said radicals contain a radical suitable for reaction with 
the fibre material, for example a vinyl radical. 

A fibre-reactive radical present in Di corresponds, for example, to the above formula (3a), 
{3b), {3c), {3d) or (3e) or to the formula 



v^ereln 

Xi Is halogen. 3-carboxypyridln-1-yl or3-carbamoyipyrldin-1-y!, 

Ti independently has the same definition as Xi, Is a non-fibre-reactlve substltuent or is a 

flbre-reactlve radical of formula 



NR 




(3f)or 




—NR. 



(3g). 



N— aik— SOg-Y 
R2 



{4a), 



~N— alk— Q— alk— SOg-Y 



{4b), 



— N — arylene — SO, Y 

I 



(4c), 
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-N — arylene — (alk)— W— allq— SOg-Y 



(4d). 



-N N— alk— SOj-Y 



(4e) or 



-N — arylene— NH — CO— Y^ 



Ri. Ria and Rib are each independently of the others hydrogen or Ci-CUalkyI, 

Ra IS hydrogen, Ci-C4a!kyl unsubstituted or substituted by hydroxy, sulfb, sulfate, carboxy or 

bycyano, oraradica! aik_so^Y ' 

R3 is hydrogen, hydroxy, sulfo, sulfate, carbojQr, cyano, halogen, CrC4alkoxycarbonyl, CrC4- 
alkanoyloxy. carbamoyl or the group -SO2-Y, 

alk and alki are each independently of the other linear or branched Ci-Cealkylene, 

arylene is a phenylene or naphthylene radical unsubstituted or substituted by sulfo, carboxy, 

CrC^alkyl, Ci-Cialkoxy or by halogen, 

Q Is an -O- or -NRr radical wherein Ri Is as defined above, 

W Is a -SOz-Ni^-, -CONR2- or -NRaCO- group, wherein Re Is as defined above, 

Y has the definition and preferred meanings given hereinabove, 

Yi Is a -CH{Hal)-CH2-Hai or-C{Ha!)=CH2 group and Hal has the definition and prefen-ed 

meanings given hereinabove, 

k Is the number 0 or 1, 

X2 ie halogen or Ci>C4a]kylsulfonyi, 

X3 is halogen or Ci-C4alkyl and 

T2 is hydrogen, cyano or halogen. 

Ri, Ria and Rib are each independently of the others preferably hydrogen, methyl or etiiyl 
and especially hydrogen. 
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R2 is preferably hydrogen or CrC4alkyl, such as, for example, methyl, ethyl, propyl, 
isopropyi, bulyl, isobutyl, sec-butyl ortert-butyi and especially hydrogen, methyl or ethyl. 
Especially preferably, R2 is hydrogen. 

R3 is preferably hydrogen. 

When Ti is a non-fibre-reactive substituent it may be, for example, hydroxy; CrC4alkoxy; 
CrG4aikyithio unsubstltuted or substituted, for example, by hydroxy, carboxy or by sulfo; 
amino: amino mono- or di-substltuted by Ci-Csalkyl. wherein the alkyi may itself be 
substituted, for example, by sulfo, sulfate, hydroxy, carboxy or by phenyl, especially by sulfo 
or by hydroxy, and may be interrupted one or more times by the radical -0-; cyclo- 
hexylamlno; morpholino; N-CrC4alkyl-N-Phenylamino, phenyiamino or naphfhylamino, 
wherein the phenyl or naphthyl is unsubstltuted or substituted, for example, by CrC4ali«yl, 
CrC4alko)cy. CrC4alkanoylamino, carboxy, sulfo or by halogen and the alkyi Is unsubstituted 
or substituted, for example, by hydroxy, sulfo or by sulfate. 

Examples of suitable non-fibre-reactive substttuents Ti are amino, methylamino, ethyiamlno, 
p-hydroxyethylamlno. N-methyi-N-p-hydroxyethylamIno, N-ethyl-N-p-hydroxyethylamino, 
N,N-di-p-hydroxyethyIamlno, p-sulfoeUiylamino, cydohexylamino, morpholino. 2-, 3- or 
4-chlorophenylamino, 2-, 3- or4-methylphenyiamlno. 2-, 3- or4-methoxyphenyIamlno. 2-, 3- 
or4-sulfophenylamino, 2.5-disulfopheny!amino. 2-, 3-or4-carboxyphenyfamino, 1- or 
2-naphthylamlno, 1-sulfo-2-naphthylamino, 4,8-disulfo-2-naphthyiamino, N-ethyl-N-phenyl- 
amino, N-methyt-N-phenylamIno, methoxy, ethoxy, n- or tso-propoxy and hydroxy. 

As a non-fibre-reactive substituent, Ti is preferably CrC4alkoxy; CrC4alkylthio unsubstituted 
or substituted by hydroxy, carboxy or by sulfo; hydroxy; amino; N-mono- or N,N-di-Ci-C4- 
alkylamino unsubstituted or substituted in the alkyi moiety/moieties by hydroxy, sulfato or by 
sulfo; morpholino; phenyiamino unsubstituted or substituted on the phenyl ring by sulfo, 
carboxy, acetylamino, chlorine, methyl or by methoxy; or N-Ci-C4alkyl-N-phenylamino 
unsubstituted or substituted on the phenyl ring In the same way as phenyiamino and in which 
the alkyl is unsubstituted or substituted by hydroxy, sulfo or by sulfato; or naphthylamino 
unsubstituted or substituted by from 1 to 3 sulfo groups. 
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Especially preferred non-fibre-reactive substituents Ti are amino, N-methylamlno, 
N-ethytamino, N-p-hydroxyethylamino, N-methyi-N-p-hydroxyethy!amino, N-ethyi-N-p- 
hydroxyethylamino, N,N-di-p-hydroxyeihyIamino, p-suifoethylamino, morpholino, 2-, 3- or 
4-carboxyphenylamino, 2-, 3- or 4-sulfophenylamino, 2,5-dlsulfophenylamino and N-Ci-Ca- 
aikyl-N-phenylamino. 

Xi is preferably halogen, for example fluorine, chlorine or bromine and especially preferably 
chlorine or fluorine. 

T2, X2 and X3 as halogen are, for example, fluorine, chlorine or bromine, especially chlorine 
or fluorine. 

X2 as CrC4alkylsulfonyl is, for example, efliyisuifonyl or melhylsulfonyl and especially 
methylsulfonyl. 

X3 as CrC4allcyl is. for example, methyl, ethyl, n- or !so-prop\i or n-, Iso- orfert-butyl and 
especl^ly methyl. 

X2 and X3 are preferably each Independently of the other dilorine or fluorine. 
T2 is preferably cyano or chlorine. 

alk and aiki are each independently of the other, for example, a methylene, ethylene, 1 ,3- 
propylene, 1,4-butylene, 1,5-pentjdene or 1,6-hexylene radical or a branched isomer thereof. 

Preferably, alk and aiki are each independentlyof the other a CrC4alkylene radical and 
especially preferably an ethylene radical or propylene radical. 

arylene is preferably an unsubstituted or, for example, sulfo-, methyl-, methojqf- or carboxy- 
substituted 1,3- or 1,4-phenylene radical, and especially preferably an unsubstituted 1,3- or 
1,4-phenylene radical. 

Q Is preferably -NH- or -O- and especially preferably -0-. 
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W is preferably a group of formula -CONH- or -NHGO-, especially a group of formula 
-CONH-. 

k is preferably the number 0. 

The reactive radicals of formulae {4a) to {4f) are preferably such radicals in which W is a 
group of formula -CONH-, Ri is hydrogen, methyl or ethyl, Ra and R3 are each hydrogen, Q is 
the radical -O- or -NH-, allc and alki are each independently of the other ethylene or 
propylene, arylene is phenylene unsubstituted or substituted by methyl, methoxy, carboxy or 
by sulfo, Y is vinyl or p-sulfatoethyl, Yi is -CHBr-CH2Br or .CBr=CH2 and k is the number 0. 

A fibre-reactive radical present In Di preferably corresponds to a radical of the above formula 
{3a), {3b), (3c), {3d). {Se) or (3f), wherein Y Is vinyl, p-chloroethyl or p-sulfatoelhyl, Hal is 
bromine, Ria is hydrogen, m and n are each independently of the other the number 2 or 3, Xi 
is halogen, ^^ is CrCialkoxy; Ci-C4alkylthio; hydroxy; amino; N-mono- or N,N-di-CrC4alkyl- 
amino unsubstituted or substituted in the alkyi moiety/moieties by hydroxy, sulfate or by 
sulfo; morpholino; phenj^amlno or N-CrC4alkyl-N-phenyIamino unsubstituted or substituted 
on the phenyl ring by sulfo, carboxy, aoetylamino, chlorine, methj^ or by methoxy, and In 
which the alkyI is unsubstituted or substituted by hydroxy, sulfo or fay sulfate; or naphthj^- 
amino unsubstituted or substituted by from 1 to 3 sulfo groups, or Ti Is a fibre-reactive radical 
of formula 

-NH-(CH2)a^-S02-Y (4a'). 
-NH-(CH2)iWj-0-(CH2)2j-S02-Y (4b'). 




(4c'). 




(SO3H), 



{4d') or 
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m 



[AT) 



NH-CO-Y^ 



especially {4c') or {4d'), wherein 

(R4)o.2 denotes from 0 to 2 identical or different substituents from the group halogen. CrC* 

alkyl. Ci-G4alkoxy and sulfo, preferably from the group CrC4alkyl. CrC4alkoxy and sulfo ai 

especially from the group methyl, methoxy and sulfo, 

Y has the definition and prefen-ed meanings given hereinabove, and 

Yi is a -CH{Br)-CH2-Br or -C(Br)=CH2 group. 

in the case of the radicals of formulae (4a') and (4b'). Y is preferably p-chloroettiyl. In the 
case of the radicals of formula© (4c') and (4d'), Y is preferably vinyl or p-sulfatoethyl. 

A prefen-ed embodiment of the present Invention relates to dyes wherein D, corresponds t 
radical of formula 



wherein 

Re has the definition and preferred meanings given hereinabove for Ri. Ria and Rib, 
X4 has the definition and preferred meanings given hereinabove for Xi, and is especialiy 
chlorine, and 

T3 is a monoazo- or disazo-amino radical of formula 




D3-N=N-(M-N=N)u-KrNR6- 
-NR6-D3-N=N-(M-N=N)irKi 



(6) or 

(7) . 



wherein 
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Dg is the radical of a diazo component, of the benzene or naphthalene series, M is the radical 
of a middle component, of the benzene or naphthalene series, Ki is the radicai of a coupling 
component, of the benzene, naphthalene, pyrazolone, 6-hydroxypyridone-{2) or acetoacetic 
acid arytamide series, Rg has the definition and preferred meanings given hereinabove for 
Ri, Ria and R-ib. and u is the number 0 or 1, wherein D3, M and Ki may carry substituents 
customary for azo dyes. 

The expression "substituents customary for azo dyes" is understood to include both fibre- 
reactive and non-fibre-reactive substituents, such as, for example, the substituents indicated 
above for Di. 

As non-fibre-reactfve substituents for D3, M and Ki in T3 there come into consideration 
preferably Ci-C4alkyl or CrC4Qll(oxy eadi of which may tfiemselves be' substituted by 
hydroxy, Gi-C4alla)xy, sulfo or by sulfato; halogen; carboxy; suifo; nitro; cyano; tiiifluoro- 
methj^; sulfamoyl; carbamoy]; amino; ureldo; hydroxy; sulfomethyl; Ca-C^aikanoylamlno; 
CrC4alkylsulfonylamIno; benzoylamino unsubstituted or substituted on the phenyl ring by 
Ci-C4ailfyl, Ci-C4aila>xy, halogen or by sulfb; and phenyl unsubstituted or substituted by 
Ci-CAiaiky], CrC^alkoxy, halogen, carboxy or by sulfo. 

The monoazo- or disazo-amino radicals of formula (6) or (7) contain preferably at least one 
sulfo group. 

Preferred monoazo- and dlsazo-amlno radicals T3 are the radicals of formulae 
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wherein {R?)^ denotes from 0 to 3 identical or different substituents from the group C1-C4- 
alkyl, Ci-C^alkoxy, C2-C4alkanoyIannino, halogen, carboxy and suifo, 
(Ra)(K} denotes fifom 0 to 3 identical or different substituents from the group halogen, nitro, 
cyano, trifluoromethyi, sutfamoyi, carbamoyl, GrC4alkyl; Ci-C^alkoxy unsubstituted or 
substituted by hydroxy, sulfate or by Ci-C^alkoxy; amino, C2-C4alkanoylamino, ureido, 
hydroxy, carboxy, sulfomethyl, CrC4alkylsulfonylamino and suifo, preferably from the group 
halogen, Ci-C4alkyl; Ci-C^alkoxy unsubstituted or substituted by hydroxy, sulfato or by 
CrC4alkoxy; amino. C2-C4alkanoylamino, ureido and suifo, and 

22 is a radical of formula (3a). (Sb). (Sc), (3d), (3e) or (30. preferably (3a), {3b), (3c), (3d) or 
(3e) and especially (3a), the mentioned fibre-reactive radicals having the definitions and 
preferred meanings given heralnabova, 
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wherein Rg is benzoylamino, C2-C4aikanoy!amino, for example acetylamino or 
propionylamino, or a radical of the above formula (31). preferably C2-C4alkanoylamino or 
benzoylamino, Ria, Ti and Xi in the radical of formula (Sf) each having the definitions and 
preferred meanings given hereinabove, 




wherein (Rio)o.3 denotes from 0 to 3 identical or different substituents from the group 
Ci-C4alkyl, Ct-C4aH<o)cy, halogen, carboxy and suifo, 
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(8k), 



wherein Rn and R13 are each Independently of the other hydrogen, Ct-C4alkyl or phenyl, and 
R12 is hydrogen, cyano, carbamo^ or sulfomethj^, 
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wherein 

(R7)(M. (R8)o-3 and (Rio)<m each have the definitions and preferred meanings given 
hereinabove, 

(RmVs and (Ri5)a-3, each independently of the other, denotes from 0 to 3 identical or different 
substituents from the group Ci-G4aiky[, Ci-C4atkoxy, halogen, carfaoxy and sulfo. and Zz has 
the definition and preferred meanings given hereinabove. 

The numbers at the naphthyt rings of the radicals of fomiulae (8a), (8b), (8c), (Bd), (8e). (8g) 
and (8h) indicate the preferred bonding positions. 

The radicals (Riio^ In the disazoamino radicals of formulae (8n) and (Bp) preferabty denote 
from 0 to 3 sulfo groups. 

In an embodiment of interest, Zz in the radicals of formulae (8a), (8b), (8c), (8d), (8e), (8f), 
(81), (8m), (8n), (8o) and (8p) Is hydrogen. 

EapeGlaliy preferred monoazo- and disazo-amino radicals T3 are the radicals of fomiulae 
(8a), (8b), (8d). (8e). (8f), (8k) and (8m), especially (8b), (8e), (8k) and (8m). 

in a further preferred embodiment of the present invention, is a radical of formula 

-D4-N=N-K2 (9) or 

D4-N=N-K3- (10), 

preferably of formula (10), wherein D4 is the radical of a diazo component, of the benzene or 
naphthalene series, K2 is the radical of a coupling component, of the benzene, naphthalene, 
pyrazolone, 6-hydroxi^yridone-(2) or acetoacetic acid arylamide series and K3 is the radical 
of a coupling component, of the benzene or naphthalene series, wherein D4, K2 and Ki may 
carry substituents customary for azo dyes. 
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Th© expression "substituents customary for azo dyes" is understood to include botli fibre- 
reactive and non-fibre-reactive substituents, such as. for example, the substituents indicated 
above for Di. 

As non-fibre-reactlvo substituents for D4, K2 aund Ka there come into consideration preferably 
Ci-C^aifq^l or CrG4alla>xy each of which may themselves be substituted by hydroxy. CrC4- 
alltoxy, sulfo or by sulfeto; halogen; carboxy; suifo; ntlro; cyano; trifluoromethyl; sutfamoj^; 
carbamoyl; amino; ureido; hydroxy; sulfomethyl; CrC4alkanoi^amino; Ci-C4alltylsuIfonyl- 
amlno; benzoylamino unsubstifajted or subsfltuted on the phenyl ring by Ci-C4alltyi. C1-C4- 
alkoxy. halogen or by sulfb; and phenyl unsubstituted or substituted by Ci-C4alkyl, Ci-C*- 
alkoxy, halogen, carboxy or by suifb. 

As flbre-ieactive substituents for D*. K2 and K3 there come into consideration preferably the 
radicals of formulae (3a), (3b), (3c), (3d), (3e) and (3f). especially (3a) and (3f) and more 
especially (3a). the said nadlcals having the definitions and preferred meanings given 
hereinabove, in an embodiment of interest, a radical of formula (3a) is preferred as fibre- 
reactive substituent for D4 and a radical of formula {3f) is prefeired as fibre-reactive 
substituentfor K3. 

Monoazo radicals of formula (9) or (10) contain preferably at least one suifo group. 
Preferred monoazo radicals Di of formula (10) correspond to the radicals of formulae 




(10a). 



(10b). 
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(10c). 



(10d), 



SO3H 



wherein (R7)o-3 denotes from 0 to 3 idenfJcal or different substltuents from the group 
• • Ci-C<atkyl, Ci-C4alkoxy, halogen, carboxy and sulfo and 2^ is a fibre-reactive radical of 
formula (3a), (3c), (3d), (3e), (3f) or<3g), preferably (3a), {3c), (3d) or (3e) and especially 
(3a), wherein the said flbre-reactlve radicals have the definitions and preferred meanings 
given hereinabove, 




(10e), 



(10f), 



(109), 
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wherein (RtVs is as defined hereinabove, {R'sjo^ denotes from 0 to 3 identical or different 
substituents from tlie group halogen, nitro, cyano, trifluoromethyl, sulfamoyi, carbamoyl. 
CrC4alkyl; Ci-C4alkoxy unsubstltuted or substituted by hydroxy, sulfate or by CrC4alkoxy; 
amino, C2-C4alkanoylamlno, ureido, hydroxy, carboxy, sulfomethyl, Ci-G4alkylsulfonylamlno, 
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sulfo and a fibre-reactive radical of formula (3f), preferably from the group Ci-C4alkyl; 
Cr4aikoxy unsubstituted or substituted by hydroxy, sulfato or by Ci-G^allcoxy; amino, 
C2-C4allcanoy!amino, ureido. sulfo and a fibre-reactive radical of formula (3f), wherein Ria, T^ 
and Xi In the radical of formula (3f) have the definitions and preferred meanings given 
hereinabove, (Ri6)(m denotes from 0 to 3 identical or different substituents from ttie group 
CrC^aikyl, CrC^aikoxy, halogen, carboxy and sulfo and is preferably sulfo, and has the 
definition and preferred meanings given hereinabove. 

The numbers at the naphthyl rings of the radicals of formulae (10a), {10b), (lOe) and (10f) 
indicate the preferred bonding positions. 

When R'a Is a radical of formula (3f), then especially 
Ria is hydrogen, 

Ti Is amino; N-mono- or N,N-di-CrC4alkyIamino unsubstituted or substituted in the alkyi 
moiety/moletles by hydroxy, sulfato or by sulfo; morpholino; phenylamino unsubstituted or 
substituted on the phenyl ring by sulfo, carboxy, aoetylamino, chlorine, methyl or bymethoxy; 
or N-Ci-CUalkyl-N-phenylamino unsubstituted or substituted on the phenyl ring in the same 
way as phenylamino and in which alkyI is unsubstituted or substituted by hydroxy, sulfo or by 
sulfato; or naphthyiamino unsubstituted or substituted by from 1 to 3 sulfo groups, and 
Xi is chlorine. 

As a radical of formula (10), D, is especially preferably a radical of formula (10i), (10J). (10k) 
or (101). especially of formula (10j) or (1 01). 

Preferably, the radical Di corresponds to a radical of formula (5) or (11) 




(5) or 
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wherein 

Re is hydrogen or GrC4alkyl, preferably hydrogen, methyl or ethyl and especially hydrogen, 
(R7)o-3 denotes from 0 to 3 identical or different substituents selected from the group halogen, 
Ci-C4alkyl, Ci-C^alkoxy, C2-C4aikanoylamino, carboxy and suifo, preferably from the group 
Ci-C4alkyl, Ci-C^alkoxy, C2-C4alkanoyiamino and suffo, 
X4 is fluorine or chlorine, preferably chlorine, 

T3 Is a radical of the above formula (8a), (8b), {8d), (8e), (8f), (8k) or (8m), preferably (8b), 
(89). (8k) or (Sm). wherein the variables have the definitions and preferred meanings given 
hereinabove, 

2a is a flbre-reactive radical of the above formula (3a), (3c), (3d), (3e), {3f) or (3g), preferably 
(3a), (3c), (3d) or (3d) and especially (3a), wherein the variables have the definitions and 
preferred meanings given hereinabove, and 
1^ is the radical of a coupling component of formula 




{12a) or 



{12b), 



SO,H 



wherein 

R'a is hydrogen, suifo, or Ci-C4alkoxy unsubstttuted or substituted In tiie alkyi moiety by 
hydroxy or by sulfato, and 

R'sa l3 hydrogen, CrC4alkyl, CrC4alkoxy, C2-C4alkanoi^amIno, ureido or a radical of the 
above fonnula (3f), preferably hydrogen, CrC^ailiyl, Ci-C4aikoxy, Ca-Ciaikanoylamino or 
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■ureido. wherein R,s. T^ and X, in the radical of fon-omuia (3f) have the definitions and 
preferred meanings given hereinabove, and, especially, 
Ria is hydrogen. 

Ti is amino; N-mono- or N,N-di-Ci-C4all<ylamino unsubstituted or substituted in the alkyl 
moiety/moieties fay hydroxy, sulfate or by sulfo; morphoiino; phenyiamino unsubstiUited or 
substituted on the phenyl ring by suifo. carboxy, acetyfamfno, chlorine, methyl or by methoxy; 
or N-Ci-C^alltyi-N-phenylamino unsubstituted or substituted on the phenyl ring in the same 
way as phenyiamino and in which the alkyl is unsubstituted or substituted by hydroxy, sulfo 
or by sulfate; or naphthylamlno unsubstituted or substituted by from 1 to 3 sulfo groups, and 
is chlorine. 

There come into consideration as C-C^alkyl for R? and R'ea, each independently of the other, 
for example, methyl, ethyl, n-propyl. isopropyl. n-butyl, seo-bulyl, tert-butyl and Isobutyl, 
preferably methyl and ethyl and especially methyl. 

There come Into conslderatfon as Ci-C^alkoxy for Rr, R's and RW. each independently of the 
omers. for example, methoxy, ethoxy, n-propoxy, Isopropoxy. n-butoxy and Isobutoxy, 
preferably methoxy and ethoxy. Rj and R'ea are especially methoxy. R's is unsubstituted or 
may be substituted In the alkyl moiety by hydroxy or by sulfate. 

There come into consideration as halogen for R7. each Independently of any other(s), for 
example, fluorine, chlorine and bromine, preferably chlorine and bromine and especially 
chlorine. 

There come into consideration as Ca-C4alkanoylamino for R7 and R'ea, for example, 
aoelylamino and propionylamino, especially acetylamino. 

There comes into consideration as a radical of formula (3f) for R'sa preferably a radical 
wherein 

R,a is hydrogen, 

Ti is amino; N-mono- or N.N-di-Ci-Cialkylamino unsubstituted or substituted in the alkyl 
moiety/moieties by hydroxy, sulfato or by sulfo; morphoiino; phenyiamino or N-Ci-C4alky!-N- 
phenylamino unsubstituted or substituted on the phenyl ring by suifo. carboxy, acelylamlno. 
chlorine, methyl or by methoxy and in which the alkyl is unsubstituted or substituted by 
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hydroxy, sulfo or by suifato; or naphthylamino unsubstituted or substituted by from 1 to 3 
sulfo groups, and 

is fluorine or clilorine, preferably chlorine. 

In an embodiment of interest, Da corresponds to a radical of formula (2), wherein (Qa)^ and 
Zi each have the definitions and preferred meanings given hereinabove. 

Preferably, the radical Dz corresponds to a radical of formula 




wherein 

{R^)^z denotes from 0 to 2 identical or different substituents selected from the group halogen, 
d-C^alkyl, Ci-C4alkoxy and sulfo, preferably from the group methyl, methoxy and sulfo, 
Yi is a -CH(Br)-CH2-Br or -G(Br)=CH2 group. 
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Y is vinyl or p-suifetoetiiyL 

m is the number 2 or 3, preferably 2, and 

n is the number 2 or 3, preferably 3. 

Especiaily preferably, Dz is a radical of the above formula (2a). (2b) or (2d), especially (2a); 
in an embodiment of interest the radical of formula (2a) is a radical of formula 



wherein 

Y is vinyl or p-suifatoethyl, and 

the numbers given In the formula indicate the possible bonding positions of -SOa-Y, the 4- 
position being prefiarred. 

A preferred embodiment of the present invention relates to reactive dyes of formula (1 ) 
wherein 

Qi and Qa are hydrogen, 

Di corresponds to a radical of the above formula (5) or (1 1 ) wherein 

Rs is hydrogen or Ci-C4alityl, preferably hydrogen, methyJ or ethyl and especially hydrogen, 

(R^)(^3 denotes from 0 to 3 identical or diiTerent substituents selected from the group halogen, 

CrC^alkyi, CrC4alkoxy, C2-C4alkanoylamino, carboxyand sulfo, preferably from the group 

CrC4aikyl. Ci-C4alkoxy, C2-C4alkanoy!amino and sulfo, 

X4 is fluorine or chlorine, preferably chlorine, 

T3 Is a radical of the above formula (8a). (8b), (8d), (89). (8f), {8k) or {8m), preferably {8b), 
{8e), (Bk) or (8m), wherein the variables have the definitions and preferred meanings given 
hereinabove, 

22 is a fibre-reactive radical of the above formula (3a). (3c), {3d), (3e), (3f) or (3g). preferably 
(3a), (3c), (3d) or (3e) and especially (3a), wherein the variables have the deflnltions and 
preferred meanings given hereinabove, and 

K3 is the radical of a coupling component of the above formula (12a) or (1 2b) wherein 
R'b Is hydrogen, sulfo, or CrC4aikoxy unsubstltuted or substituted in the aikyi moiety by 
hydroxy or by sulfate, and 




(2aa), 
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R'sa is hydrogen, GrG4alkyl, Ci-C4alkoxy, C2-C4alkanoylamino. ureido or a radical of tlie 
above formula (3f), wlnerein Ria. Ti and X, in ihe radical of formula (30 have tiie definitions 
and preferred meanings given hereinabove, and 
D2 is a radical of the above formula (2aa) wherein 
Y is vinyl or p-suifatoethyl, and 

the numbers given in formula (2aa) indicate the possible bonding positions of -SO2-Y, the 
4-po5ition being preferred. 

The present invention relates also to a process for the preparation of dyes of formula (1) 
which comprises 

(i) diazotisation of approximately one mdar equivalent of an amine of fomiula 

in customary manner and reaction with approximately one molar equivalent of a compound 
of formula 



(14) 

to form a compound of formula 




HO3S 




{15a); 



and 

(ii) diazotisation of approximately one molar equivalent of an amine of formula 



(16) 
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In customary manner and reaction with approximately one molar equivalent of tiie compound 
of formuia (15a) obtained according to (i) to form a compound of formuia (1) wherein Di, Dz, 
Qi and Qa each have the definitions and preferred meanings given hereinabove. 

The diazotfsation of the amines of formulae (13) and (16) is carried out in a manner known 
perse, for example using a nitrite, for example an aikaii metal nitrite such as sodium nitrite, 
in a mineral acid medium, for example In a hydrochloric acid medium, at temperatures of. for 
example, from -5 to 40X and preferably at from 0 to aCG. 

The coupling to the coupling components of formulae (14) and (15a) Is carried out in a 
manner known per se at acidic or neutral to slightly alkaline pH values, for example a pH 
value of from 0 to 8. and at temperatures of, for example, from -5 to 4.0-C. preferably from 0 
to SOX. 

The first coupling - (1) - takes place In an acidic medium, for example at a pH of from 0 to 4, 
and the second coupling - (ii) - at elevated pH values, in a slightly addle, neutral or slightly 
alkaline medium, for example a pH value of from 4 to 8. 

By proceeding as described hereinabove but, instead of using approximately one molar 
equivalent each of the amines of formulae (13) and (16) in process steps (i) and (ii), using In 
each case approximately one molar equivalent of a mixture of at least two, preferably two, 
non-identical amines, for example a 1:1 molar mixture of the compounds of formulae (13) 
and (16), there is obtained firat of all, according to (1), a mixture of compounds of formulae 




(15a) and 



N=N-D2 



OH 




(15b) 
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and, on further reaction of the mixture of compounds of formulae (15a) and (15b) according 
to (ii), a mixture of dyes of formulae (1a). {1b), (lo) and (Id) 




The present invention accordingly relates also to dye mixtures that comprise at least one dye 
of formulae (1a) and (1b) together with at least one dye of formulae (1c) and (Id), espedally 
one dye each of formulae (la). (1b), (1c) and (Id), wherein Du Dz, Qi and Q2 each have the 
definitions and preferred meanings given hereinabove and Di and Dz are not identical. 

The rafio of the dyes of formulae (la), (1 b), (1c) and (1 d) in the mixture can vary wlHiln wide 
limits and depends on the ratio of the particular amines Di-NHa and D2-NiH2 used according 
to (i) and (ii). 
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The above dye mixtures contain, for example, from 6 to 95 % by weight, especially from 10 
to 90 % by weight and preferably from 20 to 80 % by weight, of a dye of formula {la) and/or 
(1b), based on the total amount of the dyes of formulae (1a). (lb), (1c) and (1d) in the 
mixture. 

Where appropriate, the end product may, in addition, be subjected to a conversion reaction. 
Such a conversion reaction is, for example, the conversion of the radical Y denoting 
"CHaCHz-U or another reactive group capable of conversion to a vinyl moiety into the 
corresponding vinyl form by freatment with dilute sodium hydroxide solution, such as, for 
example, the CMnversion of the p-sulfatoethylsulfonyl or p-chioroethyJsulfonyj group into the 
vinylsulfonyl radical. Such reacflons are known perse. 

The compounds of formulae (13), (14) and (16) are known or can be obtained in a manner 
known perse. 

For example, the compound of formula (16) wherein Di Is a radical of iJie above formula (5) 
can be prepared by condensation of approximately one molar equivalent of 2,4,6-trichioro-s- 
triazine or 2,4,6-trffluoro-s-Wazlne first wrfth approximately one molar equivalent of a 
compound of formula 



at a pH value In the neutral range and at low temperature, for example from 0 to S^C, and 
then with approximately one molar equivalent of a compound of formula 



Ts-H 



(17), 




(SO3H), 



(18) 



at a slightly acidic to neutral pH v^ue, for example pH 4,5-7.5, and at a temperature of, for 
example, from 0 to 30'C. 
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Such condensation reactions are known and are described, for example, in EP-A-0 260 227 
and US-A-4 841 049. 

instead of tfie compound of formula (17). a preliminary product, for example a diazo 
component or coupling component, may alternatively be used In the process, the radical T3 
being produced only in the further course of the process by a corresponding diazotisation 
and coupling reaction. 

The reactive dyes according to the invention are either in the form of their free acids or, 
preferably, in the form of salts thereof. Salts that come into consideration are, for example, 
alkali metal, alkaline earth metal and ammonium salts, and salts of an organic amine. 
Sodium, lithium, potassium and ammonium salts and the salt of the mono-, dl- ortri- 
etiianolamlne may be mentioned as examples. 

The reactive dyes according to the invention are suitable for dyeing and printing an extremely 
wide variety of materials, especially hydroxyi-group-containing or nitrogen-containing fibre 
materials. Examples are paper, silk, leather, vrool, polyamide fibres and polyurethanes and 
also especially cellulosic fibre materials of all kinds. Such fibre materials are, for example, 
natural cellulosic fibres, such as cotton, linen and hemp, and also cellulose and regenerated 
cellulose. The dyes according to the invention are also suitable for dyeing or printing 
hydroxyl-group-containing fibres present in blend fabrics, e.g. blends of cotton with polyester 
fibres or polyamide fibres. 

The present invention accordingly relates also to the use of the reactive dyes according to 
the invention in the dyeing or printing of hydroxyl-group-containing or nitrogen-containing, 
espedaily cotton-containing, fibre materials. 

The reactive dyes according to the Invention can be applied to the fibre material and fixed to 
the fibre in a variety of ways, especially in the form of aqueous dye solutions and dye print 
pastes. They are suitable both for the exhaust method and for dyeing in accordance with the 
pad-dyeing method; they can be used at low dyeing temperatures and require only short 
steaming times in the pad-steam process. The degrees of fixing are high and unfixed dye 
can be washed off easily, the difference between the degree of exhaust and the degree of 
fixing being remarkably small, that is to say the soaping loss being very low. The reactive 
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dyes according to the invention are also suitable for printing, especially on cotton, but are 
equally suitable also for printing nitrogen-containing fibres, for example wool or silk or blend 
fabrics that contain wool. 

The dyeings and prints produced using the reactive dyes according to the Invention have a 
high tinctorial strength and a high fibre-to-dye binding stabilily In both the acidic and the 
alltaline range, and furthermore have good fastness to light and very good wet-fastness 
properties, such as fastness to washing, to water, to sea water, to cross-dyeing and to 
perspiration. The dyeings obtained exhibit fibre levelness and surface levelness. 

The present invention relates furthermore to aqueous inks that comprise a reactive dye of 
formula (1) wherein Qi, Qa, Di and Dz each have the definitions and preferred meanings 
given hereinabove. 

The dyes used In the Inks should preferably have a low salt content, that is to say they 
should have a total content of salts of less than 0.5 % by weight, based on the weight of the 
dyes. Dyes that have relatively high sait contents as a result of their preparation and/or as a 
result of the subsequent addition of diluents can be desalted, for example, by membrane 
separation procedure, such as uitrafiltration, reverse osmosis or dialysis. 

The inks preferably have a total content of dyes of from 1 to 35 % by weight, especially from 
i to 30 % by weight and preferably from 1 to 20 % by weight, based on the total weight of the 
ink. The preferred lower limit in this case is a limit of 1.5 % by weight, preferably 2 % by 
weight and especially 3 % by weight. 

The inks may comprise water-miscible organic solvents, for example CrC4a!cohols, e.g. 
methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol, tert-butanol or Iso- 
bulanoi; amides, e.g. dimethylformamlde or dimethylacetamide; ketones or ketone alcohols, 
e g. acetone, diacefone alcohol; ethers, e.g. tetrahydrofuran ordioxane; nitrogen-containing 
heterocyclic compounds, e.g. N-methyl-2-pyrrotidoneor 1.3-dim6thyl-2-lmldazolidone, poly- 
aikylene glycols, e.g. polyethylene glycol or polypropylene glycol; Ca-Csaikylene glycols and 
thioglycols. e.g. ethylene glycol, propylene glycol, butylene glycol, triethylene giycol, thlo- 
digiycol, hexylene glycol and diethylene glycol; other polyols, e.g. glycerol or 1,2,6-hexane- 
trioi; and CrC4alkyI ethers of polyhydric alcohols, e.g. 2-methoxyethanol, 2-(2-methoxy- 
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ethoxy)ethanol, 2-{2-ethoxyethoxy)ethanol, 2-{2-(2-methoxyethoxy)ethoxy]ethano[ or2-t2-(2- 
ethoxyethoxy)ethoxy]ethanoi; preferably N-methyl-2-pyrrolidone, diethylene glycol, glycerol 
or especially 1.2-propylene glycol, usually in an amount of from 2 to 30 % by weight, especi- 
ally from 5 to 30 % by weight and preferably from 10 to 25 % by weight, based on the total 
weight of the ink. 

In addition, the inks may also comprise solubilisers, e.g. e-caprolactam. 

The inks may comprise thickeners of natural or synthetic origin inter alia for the purpose of 
adjusting the viscosity. 

Examples of thickeners that may be mentioned include commercially available alginate 
thickeners, starch ethers or locust bean flour ethers, especially sodium alginate on its own or 
in admixture with modified cellulose, e.g. methyl cellulose, ethyl cellulose, carboxymethyl 
cellulose, hydroxyethyl cellulose, methyl hydroxyethyl cellulose, hydroxypropyl cellulose or 
hydroxypropyl methyl cellulose, especially with preferably from 20 to 25 % by weight 
caAoxymethyl cellulose. Synthetic thickeners that may be mentioned are, for example, those 
based on poly(meth)acryllo adds or poly(meth)aciylamldes. 

The Inks comprise such thickeners, for example. In an amount of from 0.01 to 2 % by weight, 
especially from 0.01 to 1 % by weight and preferably from 0.01 to 0.5 % by weight, based on 
the total weight of the ink. 

The inks may also comprise buffer substances, e.g. borax, borates, phosphates, poly- 
phosphates or citrates. Examples that may be mentioned include borax, sodium borate, 
sodium tetraborate, sodium dihydrogen phosphate, disodium hydrogen phosphate, sodium 
tripolyphosphate. sodium pentapolyphosphate and sodium citrate. They are used especially 
in amounts of from 0.1 to 3 % by weight, preferably from 0.1 to 1 % by weight, based on the 
total weight of the ink, in order to establish a pH value of. for example, from 4 to 9. especially 
from 5 to 8.5. 

As further additives, the inks may comprise surfactants or humectants. 
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Suitable surfactants include commercially available anionic or non-ionic surfactants. As 
humectants in the inks according to the invention there come into consideration, for example, 
urea or a mixture of sodium lactate (advantageously in the form of a 50 % to 60 % aqueous 
solution) and glycerol and/or propylene glycol In amounts of preferably from 0.1 to 30 % by 
weight, especially from 2 to 30 % by weight. 

Preference is given to inks having a viscosity of from 1 to 40 mPa-s, especially from 1 to 
20 mPa-s and more especially from 1 to 10 mPa-s. 

Furthermore, the inks may in addition comprise customary additives, e.g. anti-foams or 
especially substances that inhibit fungal and/or bacterial growth. Such additives are usually 
used in amounts of from 0.01 to 1 % by weight, based on the tofai weight of the ink. 

The inks can be prepared in customary manner by mixing together the individual constituents 
in the desired amount of water. 

The inks accottilng to the Invention are suitable especially for use in recording systems of a 
kind in which an ink is forced out of a small aperture in the form of droplets that are directed 
onto a substrate on which an Image is formed. Suitable substrates are. for example, paper, 
textile fibre materials or plastics films. Suitable recording systems are, for example 
commercially available Ink-Jet printers for use In paper or textile printing, or writing 
instnjments, such as fountain pens or ballpoint pens, and especially Inkjet printers. 

Depending on the use, it may be necessary, for example, for the viscosity or other physical 
properties of the ink, especially properties that have an influence on the affinity for the 
substrate In question, to be adapted accordingly. 

As examples of paper that can be printed with the inks according to the invention there may 
be mentioned commercially available ink-jet paper, photo paper, glossy paper, plastics- 
coated paper, e.g. Epson Ink-jet Paper, Epson Photo Paper, Epson Glossy Paper, Epson 
Glossy Film, HP Special Ink-jet Paper, Encad Photo Gloss Paper and llford Photo Paper. 
Plastics films that can be printed with the inks according to the invention are, for example, 
transparent or cloudy/opaque. Suitable plastics films are, for example. 3M Transparency 
Film. 
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As textile fibre materials there come into consideration, for example, nitrogen-containing or 
hydroxy-group-containing fibre materials, for example textile fibre materials of cellulose, silk, 
wool or synthetic polyamldes, preferably cellulose. 

The present invention accordingly relates also to a meUiod of printing textile fibre materials, 
paper or plastics films, preferably textile fibre materials or paper, and especially textile fibre 
materials, according to the ink-jet printing method, which comprises using an aqueous ink 
that comprises a reactive dye of formula (1) wherein Q^, Qa, Di and each have the 
definitions and preferred meanings given hereinabove. 

In the case of the Ink-jet printing method, individual droplets of Ink are sprayed onto a 
substrate from a nozzle In a controlled manner. It is mainiy the continuous ink-jet method and 
the drop-on-demand method that are used for that purpose. In the case of the continuous 
ink-jet method, the droplets are produced continuously, droplets not required for the printing 
operation being discharged info a receptacle and recycled. In the case of the drop-on- 
demand method, on the other hand, droplets are generated as desired and used for printing; 
that is to say, droplets are generated only when required for the printing operation. The 
production of the droplets can be effected, for example, by means of a piezo Ink-jet head or 
by thermal energy (bubble jet). For the process according to the Invention, printing by means 
of a plezo ink-Jet head Is preferred, but preference is given also to printing according to the 
continuous ink-jet method. 

The recordings, for example prints, produced are distinguished especially by a high tinctorial 
strength and a high colour briiiiancy as well as by good llght-fastness and wet-fastness 
properties. 

The following Examples serve to illustrate the invention. Unless othenivlse indicated, the 
temperatures are given in degrees Celsius, parts are parts by weight and percentages relate 
to % by weight. Parts by weight relate to parts by volume in a ratio of kilograms to litres. 

Example 1 : 32.5 parts of an amine of formula Dio-NHa. wherein Dio is a radical of formula 
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HO3S 




SO2-CH2-CH2-OSO3H, 



are introduced into 100 parts of water and stirred well. At iO'C. there are added to the 
resulting suspension first of all 22.8 parts of a 4N sodium nitrite solution and then 41 parts of 
a 31 % naphthalenesulfonic acid solution. Stirring is then carried out for 3 hours at from 15 to 

20X. 

Examoles2to19 : The diazo compounds of the amines Indicated In Table 1 can be prepared 
analogously to the procedure described in Example 1 by using. Instead of the amine of 
formula Dio-NHz mentioned In Example 1. an equlmolar amount of the amines of formula 
DxvrNHa indicated in Table 1 . 



Table 1: 



Ex. 



Amine 



D; 



D11 



SO2-CH2-CH2-OSO3H 



D12-NH2 




< jKSOa-CHa-CHa-OSOgH 



Dia-NHa 



HO,S 



Dl3 = 




O Br Br 

II I I 
HN-C-CH-CH, 



D14-NH2 



Dl4 = 




\\ // 



CONH-(0Hj)j-SOj-(CHj)j-OSO3H 
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HO3S. 



6 D18-NH2 Di5 = 




-CONH.(CH2)2-S02-{CH2)2-OS03H 



D16-NH2 



Dl6 = 




CONH-(CH2)2-S02-{CH2)2-OS03H 



QCH, 



8 DirNHa Di7 = 




SO2-CH2-CH2-OSO3H 



QCH, 



D16-NH2 D18 = 



SOj-CHg-CHj-OSOgH 



10 D19-NH2 



QCH 



Dl9 = 




11 D20-NH2 



SO3H 



D20 = 




SO2-CH2-CH2-OSO3H 



12 DarNHa 



SO3H 



D21 = 




SO2-CH2-CH2-OSO3H 
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13 D22-NH2 



□22 = 




O2-CH2-CH2-OSO3H 



14 D23-NH2 



D23 = 




SO2-CH2-CH2-OSO3H 



SO3H 



15 D24-NH2 



D24 = 




S02-CH2-CH2-OS03H 



16 D26-NH2 



D26 = 




S02-CH2-CH2-0SO3H 



17 DZ6-NH2 



HO^S 




026= — \ // 



0 Br Br 

II ■ 



HN-C-CH-CH, 



18 P27-NH2 



HO3S 



□27 = 




-NHCO-(CH2)3-S02-(CH2)2-CI 



19 D28-NH2 



Dai* 




NHCO-(CH2)3-S02-(CH2)2-C! 



Example 20 : 

a) 36.9 parts of cyanuric chloride are stirred in 1 50 parts of ice/water and a small amount of 
wetting agent. At from 0 to TO,, a solution of 25.25 parts of taurine in 50 parts of water is 
introduced in the course of 40 minutes and condensation is carried out at a pH of from 7 to 8 
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by the dropwise addition of 2N sodium hydroxide solution. Stirring Is tlien carried out at from 
0 to S-C and a pH of from 7 to 7.5 until cyanuric chloride can no longer be detected. A 
neutral solution of 39.48 parts of 1 ,3-phenylenediamine-4-sulfonic acid in 100 parts of wafer 
is then added. Condensation is carried out at a temperature of from 5 to 20°C and the pH Is 
maintained at from 8 to 9 by the addition of 2N sodium hydroxide solution. When 
condensation Is complete, the reaction solution is salted out using KCI. filtered and washed 
with concentrated KCI solution. After drying, the intermediate of formula 



CI 




"0 Jf is obtained. 

UN' ^ -N'^N'^NH-CHjCHa-SOaH 



H 



b) 68 parts of the compound according to a) are suspended In 300 parts of water. The 
diazotlzed amine from Example 3. which is prepared according to Example 1 from 45 parts of 
the amine of formula Dia-NHa. is then added in the course of 1 0 minutes at from 0 to 5X, 
and the pH is maintained at from 6 to 8.5 using soda solution (20 %). When coupling Is 
complete, the yellow dye Is precipitated using KCI, and the suspension obtained is filtered 
and dried in vacuo, yielding flie monoazo compound of formula 



SO3H 



/ (101). 



HN 



01 



^NH-CHaCHj-SOgH 



c) 83 parts of the compound according to Example b) are dissolved in 700 parts of water 
and diazotized according to the customary method with sodium nitrite and HCI at from 0 to 



5'C. 
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Example 21 : 

A solution of 21 .5 parts of 2-amino-5-naphthol-7-sulfon[c acid In 250 parts of water {pH 7) is 
added dropwise at from 0 to 5°C to the acid suspension of the diazo compound of tlie amine 
of formula D10-NH2 obtained according to Example 1. The mixture ts then heated to room 
temperature and stin^d for approximately 5 h until coupling is complete (first coupling). The 
reaction mixture is then cooled to from 5 to 10°C, the pH value Is Increased to approximately 
4.5 using an aqueous sodium hydrogen carbonate solution, and the suspension of the diazo 
compound obtained according to Example 20c) Is slowly added dropwise. the pH value being 
maintained during the dropwise addition at approximately 4.5 by the addition of an aqueous 
sodium hydrogen cartjonate solution and the temperature being maintained at approximately 
S'C, After the dropwise addition, the pH value Is adjusted to 6 (second coupling). When 
coupling is complete, the dye sotutlon is fireed of salt by dialysis and concentrated by 
evaporation in vacuo. A compound is obtained which in the form of the free acid corresponds 
to formula 




(Xmax: 550 nm). which dyes wool and cellulose in a bluish violet shade having good allround 
fastness properfies. 

Examples 22 to 39v : A compound of the general formida 




HO3S 
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can be prepared anaiogousiy to the procedure described in Example 21 by using, instead of 
the amine of formula (101), an equimoiar amount of one of the amines of formula D^NH2 
indicated in Table 2. The dyes dye wool and celiuose in orange to blue shades having good 
allround fastness properties. 

Table 2 : 



Ex. Amine 



D: 



HO3S. 



22 D29-NH2 Dss~ 





NH 



Ci-'^N NH„ 



[nm] 



550 



HO3S. 



23 D30-NH2 D3o« 





N=N— <x />— SO3H 



536 



H3CQ 




HO3S. 



24 ' D3rNH2 D31 = -\ \-H=H'-i j)-SO,.CH2-CH,.OS03H 570 




CH3 



H3CQ 



25 Dsa-NHz 032" — <\ /j 




HO3S. 




N=:N-4 /^-S02■CH2■CH2-OS03H 



OCH, 



583 
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H3CO 



26 D33-NH2 Dsa = 




HO3S 



HNCOCH- 



672 



Cl(CH2)20H SpgH 



27 D34-NH2 034= —\ /-''-'""A/ 





CH, 



570 



28 Das-NHa 



HO,S 



^N=N-^ ^SO,.CH,-CH,.0SO3H 
OCH, 





536 



OCH3 



QCH, 



29 D36-NH2 



D36= — /-sa>.cH,.cH,-oso3H 

HNCOCH3 CHj 



670 



30 D37-NH2 D37 = 





SO3H 



574 



HO3S. 



31 D38-NH2 D36 = 





-N=N— <\ SOj-CHa-CHj-OSOjH 



535 



HO3S. 



32 D38-NH2 



□39= (^^~'^^>"N— N—^ ^^^c.W2-'-'"2"^"2-^"3' 




S0,-CH,-CH,-0S03H 541 



HNCOCH, 
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540 



543 



538 



501 



486 



wo 2005/090484 



PCT/EP2005yOS1044 



-41 - 



36c D430-NH2 D43C 



NHCOCH3 




SO,H 



HOgS 



486 



36d 



NHCOCH3 
D43d-NH2 Dm \=/ 




HO3S 



505 



36e D43e-NHz D^ae 



CHjCHj 



616 



36f DtfgrNHz D43f 



36g D43g-NH2 0439 



11 L 

HO N'^O 



SOjH H^N^ pOjti 
HO' 



SO3H 





520 



520 



HO,S 



37 D44a-NH2 " D448-NH2 D44a-D44g = 




SO3H T3 



CI 



T3: 
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495 



489 



487 



497 



514 



513 



514 
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38 D4Ba-NH2 - D45V-NH2 D45a-D45v = 




CI 

^ / N^N 
N 



-N=:N— D 



^SOgH 



H03S. 



39 



HN-W,.J^NH 
N 




D: 



HO3S 



38a/39a D4S8/46a-NH2 D4Sa/48a 




516 {39a)/ 497 (40a) 



^ // 



HOgS. 



38b/39b D«b«aj-NH2 D45b«6b 




SO3H 



493 (40b) 



HOgS. 



38c/39c D450/460-NH2 D4so/4eo / ^oCHg 




503 (40c) 



HOaS 



38d/39d D4gd/46d-NH2 D4ea/48(J 




OCH, 



SOgH 



518 (39d) 



HO^S 



380/39e D4BaMee-NH2 D4BeH6e / /^-CHg 




510 (39e) 
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HO3S, 



38f/39f D4SfM6rNH2 D45fM6r )=\ 

-h1 J^NHCOCHg 



524 {39f) 



38g/39g Diffig/46g-MH2 D4S9/469 



SO3H 




520 (39g) 



38h/39h D48hMflh-NH2 D4ehM6h 



SO3H 




SO,H 



518 (39h) 



38i/391 D«(f4erNH2 D^ewei 




520 (39i) 



SOa-CH^CHj-OSOsH 



38j/39J D4ejM«-NH2 D46jMe) 




528 (39j) 



SOa-CHgCHa-OSOgH 



38k/39k D46kM8irNH2 D-akMKt 



SO3H 




518 {39k) 



O2-CH2CH2.OSO3H 



381/391 D4ewK-NH2 D45W6I 




SO2-GH2GH2-OSO3H 



522 (391) 



38m/39m D45m/45m-NH2 DASmlAm 




S02-CH2CH2-OS03H 



520 {39m) 



SO3H 
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38n/39n D4en/46„-NH2 D45nM6n -Hx /-S02-CH,CH2-OS03H 510 (39n) 



38o/39o D460/480-NH2 D4S0M60 




608 (39o) 



SO2-CH2CH2-OSO3H 



38p/39p D4sp/4fip-NH2 045^1/469 



HOaS, 




-SO2-CH2CH2-OSO3H 



512 (39p) 



38q/39q D4gqM6q"NH2 ^mim 



HgCQ 




525 {39q) 



SOa-CHaCHa-OSOgH 



38r/39r D4srW6rNH2 ^mm 



H3GQ 




SOj-CHaCHa-OSOgH 520 {39r) 




38S/39S D46^-NH2 D4e,H6a \_/ 519 (39s) 

CONH(CH2)2S02(CH2)20SO,H 



38(/39t D46W6rNH2 D46W6t 



HO3S. 



508 (39t) 



NHCO-CHBr-CHjBr 
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HOgS, 



38u/39u D4eur4Bu-NH2 D^suwbu 




-NHCO-CHBr-CHaBr 



525 (39u) 



HQ 



38v/39v D<j5v!f4e»rNH2 DtBvH&t 




HNCO{CH2)3SOj(CH2)2Cl 



514 (39v) 



Examples 40 to 57 : By proceeding as described in Example 21 but, instead of using the acid 
suspension of the diazo compound of the amine of formula D10-NH2. using an equlnfiofar 
amount of the diazo compound of an amine of formula D^HHz, a dye of formula 



.SO3H 



HO, 



,SO(CH2)20,S--^Q>-N=NHr^N = N- 

uj HO^S 



N />-GI 
H03S(CH2)2NH 




N = N-D, 



is Obtained wherein D^^ corresponds fo one of the radicals listed in Table 3, the definitions 
given in Table 1 applying to that radical. The dyes dye wool and ceiluiose In bluish violet 
shades having good ailround fastness properties. 



Table 3: 



Ex. 




Ex. 




Ex. 


Dxy 


40 




46 


Dl7 


52 


D23 


41 




47 


Di6 


53 


D24 


42 




48 


Dl9 


54 


D25 


43 




49 


D20 


55 


Dae 


44 


D16 


50 


D21 


56 


D27 


45 


Die 


61 


D22 


57 


D28 
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f sam ples 58 to 62 : The compounds of the following formulae can be prepared analogously 
to the procedure described in Example 21 




(Xmax: 554 nm) 
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Which dye wool and cellulose in violet to darlc-blue shades having good allround fastness 
properties. 

Dvelna procedure I 

100 parts of cotton fabric are Introduced at eCC Into 1500 parts of a dye bath containing 
45 g/l of sodium chloride and 2 parts of the reactive dye obtained according to Example 21. 
After 45 minutes at 60°C, 20 g/i of calcined soda are added. Dyeing is continued for a further 
45 minutes at that temperature. The dyed goods are then rinsed, soaped at the boil for a 
quarter of an hour with a non-ionic detergent, rinsed again and dried. 

As an alternative to the above procedure, the dyeing can be carried out at 80"C Instead of at 

eo^c. 

nyainq procedure II 

0 1 part of the dye according to Example 21 is dissolved in 200 parts of wafer, and 0.5 part of 
sodium sulfate. 0.1 part of a levelling agent {based on the condensaUon product of a higher 
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aliphatic amine and ethylene oxide) and also 0.5 part of sodium acetate are added. The pH is 
then adjusted to a value of 5.5 using acetic acid (80 %). The dye bath is heated at 50°C for 
10 minutes and then 10 parts of a woollen fabric are added. Heating is then canried out in the 
course of approximately 50 minutes to a temperature of 100°C and dyeing is carried out at 
that temperature for 60 minutes, after which the dye bath is allowed to cooi and the dyed 
goods are removed. The wooiien fabric is washed with hot and cold water, and is then spun 
and dried. 

Printing procedure I 

3 parts of the dye obtained according to Example 21 are sprinl<led, with rapid stirring, into 
1 00 parts of a stock thicl<ener containing SO parts of 5 % sodium alginate thickener, 
27.8 parts of water, 20 parts of urea, 1 part of sodium m-nltrobenzenesulfonate and 1,2 parts 
of sodium hydrogen carbonate. The print paste so obtained is used to print a cotton febric, 
and the leauiting printed material is dried and steamed In saturated s*eam for 2 minutes at 
102°C. The printed fabric is then rinsed, If desired soaped at the boil and rinsed again, and 
subsequently dried. 

Printing procedure 11 

(a) Mercerised cotton satin is pad-dyed with a liquor containing 30 g/i of sodium carbonate 
and 50 g/l of urea (70 % liquor pick-up) and dried. 

(b) Using a drop-on-deman(J Inkjet head (bubble jet), the cotton satin pretreated according Id 
Step (a) is printed with an aqu^us Ink containing 

- 10 % by weight of the reactive dye according to Example 21, 

- 20 % by weight of 1,2-propylene glycol and 

- 70 % by weight of water. 

The print is dried completely and fixed in saturated steam for 8 minutes at 102°G, cold- 
rinsed, washed off at the boil, rinsed again and dried. 
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What is claimed is : 



1 . A reactive dye of formula 



OH 



HO3S 




(1). 



wherein 

Qi and Q2 are eacli Independently of the other hydrogen or unsubstltuted or substituted 
Ci-C4allcyl, 

Di is the radical of a dtazo component, vrfiich is itself a mono- or dis-azo dye or contains 
such a dye, 

D2 has the same definition as Di or is a radical of formula 



wherein 

(Q3)c^3 denotes from 0 to 3 identical or different substifcients selected from the group halogen, 
Ci-C4alkyl, Ci-C4alkoxy, carboxy and sulfo and 
Zi is a radical of formula 




(2) 



-NH-C0-CH(Hal)-CH2-Hal 
-NH-C0-C{Hal)=CH2 



-NH-CO-(CH2)m-S02-Y 
-CONH-(CH2)„-S02-Y 



-SO2-Y . 



(3a), 
(3b). 
(3c). 
(3d) or 
(3e), 



Y is vinyl or a -CH2-CH2-U radical and U is a group that is removable under alkaline 
conditions, 
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m and n are each independenfly of the other the number 2, 3 or 4, and 
Hal is halogen, 

with the proviso that the dye of formula (1) does not contain a hydroxysuifonylmefhyl group. 

2. A reactive dye according to claim 1, wherein 
Qi and Qa are hydrogen. 

3. A reactive dye according to either claim 1 or claim 2, wherein 

Y Is -CI, -Br, -F, -OSO3H, -SSO3H, -OCO-CHa, -OPQ3H2. -OCO-CeHe, -0S02-Ci-C4alkyl or 
-OS02-N(Ci-C4alkyI)2. 

4. A reactive dye according to any one of dain^ 1 to 3. wherein 
Di corresponds to a radical of formula (5) or (11 } 



wherein 

R5 is hydrogen or Ci-C4aikyl, 

(R7){).3 denotes from 0 to 3 Identical or different substituents selected from the group halogen, 

CrC4aikyl, Ci-C4aikoxy, Ca-Cdaikanoylamino, carboxy and sulfo, 

X4 Is fluorine or chlorine, 

Z2 is a fibre-reactive radical of formula 




(5) or 




(R7). 



(11). 



-SOa-Y 



(3a), 
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wherein 

Y is vinyl or p-sutfafoefhyl, 
In Is a radical of formula 
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R. 



'12 



(8k) or 



— HN 



OH 



R. 



■13 




NH — 



(8m), 



wherein 



(R7)o^ is as defined hereinabove, 

(R8)(w denotes from 0 to 3 identicai or different substituents from the group halogen, nifro, 

cyano, trifluoromethyi, sulfamoyi, carbamoyl, CrC4alkyl; CrC4alkoxy unsubstituted or 

substituted by hydroxy, sulfate or by CrC4alkoxy; amino, C2-C4alkanoyiamlno. ureldo, 

hydroxy, carboxy, sulfomethyl, CrC4alkylsulfonytamino and sulfo, 

Rii and R13 are each independently of the other hydrogen, Ci-C4alkyl or phenyl. 

R12 is hydrogen, cyano, carbamoyl or sulfomethyl, 

(Ri4)m denotes from 0 to 3 identical or different substituents from the group CrCiaikyl, 

CrC4alkoxy, halogen, carboxy and sulfo, and 

Z2 is as defined hereinabove, 

K3 is the radical of a coupling component of formula 




(12a) or 
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(12b), 



wherein 

R'a is hydrogen, sulfo, or CrC4aikc»{y unsubatltuted or substituted in tlie ailq^ moiety by 
hydroxy or by sulfafo, and 

R'sa is hydrogen, CrC4aikyl, Ci-C4a!koxy, Cz-Cjallonoylamino, ureido or a radical of formula 



wherein 

Ria is hydrogen, 

Ti is amino; N-mono- or N,N-di-Ci-C4alltyiamino unsubstituted or substituted In the atlcyl 
moiety/moieties by hydroxy, sulfato or by sulfo; morpholino; phenylamino unsubstituted or 
substituted on the phenyl ring by sulfo, carboxy, aceiylamino, chlorine, methyl or by methoxy; 
or N-CrC4alityl-N-phenyiamlno unsubstituted or substituted in the same way on the phenyl 
ring and in which the alkyi is unsubstitrted or substituted by hydroxy, sulfo or by sulfato; or 
naphthylamino unsubstituted or substituted by from 1 to 3 sulfo groups, and 
Xi Is chlorine. 

5. A reactive dye according to any one of claims 1 to 4, wherein 
Dz is a radical of formula. 



—NR. 




(3f). 




(2aa), 



wherein 

Y is vinyl or p-sulfatoethyl. 
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6. A process for the preparation of a dye of formuia (1) according to claim 1, which 
comprises 

(i) diazotisation of approximately one molar equivalent of an amine of formuia 

Dz-NH2 C^) 

in customary manner and reaction with approximately one moiar equivalent of a compound 
of formula 





{14) 

to form a compound of formuia 

(15a); 
and 

(ii) diazotisation of approximately one molar equivalent of an amine of formula 

DrNHa (16) 

in customary manner and reaction with approximately one molar equivalent of the compound 
of formuia (15a) obtained according to (i) to form a compound of formuia (1) according to 
claim 1 wherein Di, D2, Qi and Q2 each have the definitions and preferred meanings given in 
claim 1. 

7. The use of a reactive dye according to any one of claims 1 to 5 or a reactive dye prepared 
according to claim 6 in the dyeing or printing of hydroj^-group-containing or nitrogen- 
containing fibre material. 
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8. Use according to claim 7, wherein cellulosic fibre material, especially cotton-ooniaining 
fibre materia!, Is dyed or printed, 

9. An aqueous Ink that comprises a reactive dye of formula (1 ) according to daim 1. 

1 0. A process for printing textile fibre material, paper or plastics film according to the Initjet 
printing method, which comprises using an aqueous ink according to daim 9. 
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Commissioner for Patents 
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Alexandria, VA 22313-1450 

PRELIMINARY AMENDMENT UNDER 37 C.F.R. S l.llS 

Dear Sir; 

Submitted herewith is a Preliminary Amendment under 37 C.F.R. § 1.1 15. Please 
amend the application as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 

of this paper. 

Remarks/Arguments begin on page 13 of this paper. 
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Amendments to the Specification 

At the top of the first page, just under the title, insert: 
Cross Reference to Related Applications 

- - This application is the National Phase of International Application 
PCT/EP2005/051044 filed March 9, 2005 which designated the U.S. and which claims 
priority to European Pat. App. No. 0410U44.6 filed March 19, 2004. The noted 
applications are incorporated herein by reference. - - 



2 



Prelim Amendment Under 37 C.F.R. 1.113 



PATENT 



Amendments to the Claims 



This listing of claims will replace all prior versions, and listings, of claims in the 



application: 



Listing of Claims; 



Claim 1 (original). A reactive dye of fonnula 



D— N=N 




(1) 



HO3S 




N=N— Dj 



wherein 

Qi and Q2 are each independently of the- other hydrogen or unsubstituted or substituted 
Ci-C4alkyl, 

Di is the radical of a diazo component, which is itself a mono- or dis-azo dye or contains 
such a dye, 

Dt has the same definition as D| or is a radical of formula 



wherein 

(Q3)o-3 denotes from 0 to 3 identical or different substituents selected from the group 
halogen, Ci-C4 alkyi, C1-C4 alkoxy, carboxy and sulfo and 




Z 
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Zi is a radical of formula 



.SO2-Y 



(3a), 



-NH-CO-(CH2)n,-S02-Y 



(3b), 



-CONH-(CH2)n-S02-Y 



(3c), 



-NH-C0-CH(Hal)-CH2-Hal 



(3d) or 



-NH-C0-C(Hal)=CH2 



(3e), 



Y is vinyl or a -CH2-CH2'U radical and U is a group that is removable under alkaline 
conditions, 

m and n are each independently of the other the number 2, 3 or 4, and Hal is halogen, 
with the proviso that the dye of formula (1) does not contain a hydroxysulfonylmethyl 
group. 

Claim 2 (original). A reactive dye according to claim 1, wherein Qi and Q2 are 
hydrogen. 

Claim 3 (currently amended). A reactive dye according to eith e r claim 1 or oloim 2, 
wherem 

Y is -CI, -Br, -F, -OSO3H, -SSO3H, -OCO-CH3, -OPO3H2, -OCO-CeHj, -OS02-C,-C4 
aikyl or -OS02-N(Ci-C4alkyl)2. 

Claim 4 (currently amended). A reactive dye according to claim 1 any on e of claims 1 to 
3, wherein 

D] corresponds to a radical of formula (5) or (11) 
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(5) or 



{Z2> 



0-1 




N=N— Kg- 



(11), 



wherein 

Rj is hydrogen or C1-C4 alkyl, 

(R7)o.3 denotes ftom 0 to 3 identical or different substituents selected ftom the group 

halogen, Ci-C4 alkyl. Ci-C4alkoxy, C2-C4 alkanoylamino, carboxy and sulfo, 

X4 is fluorine or chlorine, 

Z2 is a fibre-reactive radical of formula 

-SO2-Y (3a), 
wherein 

Y is vinyl or P-sulfatoethyl, 
T3 is a radical of formula 
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I 



Rl3 
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(8m), 



wherein 

(R7)o.3 is as defined hereinabove, 

(R8)o.3 denotes from 0 to 3 identical or different substituents from the group halogen, 
nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, C1-C4 alkyl; C1-C4 alkoxy 
unsubstituted or substituted by hydroxy, sulfato or by C1-C4 alkoxy; amino, C2-C4 
alkanoylamino, ureido, hydroxy, carboxy, sulfomethyl, C1-C4 alkylsulfonylamino and 
sulfo, 

Rii and R13 are each independently of the other hydrogen, C1-C4 alkyl or phenyl, 
R12 is hydrogen, cyano, carbamoyl or sulfomethyl, 

(Ri4)o.3 denotes from 0 to 3 identical or different substituents from the group C1-C4 alkyl, 

C1-C4 alkoxy, halogen, carboxy and sulfo, and 

Z2 is as defined hereinabove, 

K3 is the radical of a coupling component of formula 




(12a) or 
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(12b). 



SO3H 



wherein 

R'g is hydrogen, sulfo, or C1-C4 alkoxy unsubstituted or substituted in the allcyl moiety by 
hydroxy or by sulfate, and 

R'sa is hydrogen, C1-C4 aikyl, C\-C4 alkoxy, C2-C4 alkanoylamino, ureido or a radical of 
formula 




wherein 

Ria is hydrogen, 

Ti is amino; N-mono- or N,N-di-Ci-C4 alkylamino unsubstituted or substituted in the 
alkyl moiety/moieties by hydroxy, sulfate or by sulfo; morpholino; phenylamino 
unsubstituted or substituted on the phenyl ring by sulfo, carboxy, acetylamino, chlorine, 
methyl or by methoxy; or N-C1-C4 aikyl-N-phenylamino unsubstituted or substituted m 
the same way on the phenyl ring and in which the alkyl is unsubstituted or substituted by 
hydroxy, sulfo or by sulfate; or naphthylamino unsubstituted or substituted by from 1 to 3 
sulfo groups, and 
Xi is chlorine. 
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Claim 5 (currently amended). A reactive dye according to ciaigL l - any one of oloimo 1 to 
4? wherein 

D2 is a radical of formula 



wherein 

Y is vinyl or p-suifatoethyl. 

Claim 6 (currently amended). A process for the preparation of a dye of formula (1) 
according to claim 1, which comprises 

(i) diazotisation of approximately one molar equivalent of an amine of formula 



in customary manner and reaction with approximately one molar equivalent of a 
compound of formula 




(2aa). 



D2-NH2 



(13) 




(14) 



to form a compound of formula 
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OH 



HO3S 




(15a); 



and 



(ii) diazotisation of approximately one molar equivalent of an amine of fonnula 



in oustomory - mann e r and reaction with approximately one molar equivalent of the 
compound of formula (15a) obtained according to (i) to form a compound of formula (1) 
according to claim 1 wherein Di, D2, Qt and Q2 each have the definitions and proforrod 
meanings given in claim 1. 
Claims 7-8 (canceled). 

Claim 9 (original). An aqueous ink that comprises a reactive dye of formula (1) 
according to claim 1. 

Claim 10 (currently amended). A process for printing a substrate textile fibre mat e rial; 
papor or plofitics film according to the Inkj e t printing method, which oomprioos using an 
oqu o ouo inlc according to olaim - 9 comprising spraying individual droplets of an aqueous 
ink onto the substrate from a noyyle in a controlled manner wherein the aqueous ink 
comprises a reactive dye of formula 



D1-NH2 



(16) 
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OH 

wherein 

Q l and are each independently of the other hydrogen or uasubstituted or substituted 

Ci-Cjalkvl 

Dj ^ is the radical of a diazo component which is itself a mono- or dis-azo dve or contains 
such a dye. 

Dt has the same definition as Di or is a radical of formula 




wherein 

fQj Iivt denotes from 0 to 3 identical or different substituents selected from the group 
halogen. Ci- C ^alkyl^ Cj-Caalkoxy. carboxv and sulfo and 
is a radical of formula 

(3a\ 



♦NH-C0-fCH^V S02-Y 
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-NH-CO-CHmalVCHo-Hal 



(3d) or 



-NH.C0-CfHan=CH7 



Y is vinyl or a -CHg-CH?-U radical and U is a group that is removable under alkaline 
conditions. 

m and n are each independently of the other tlie number 2. 3 or 4. and 
Hal is halogen. 

with the proviso that the dve of formula (\^ does not contain a hvdrDxvsulfonvhnethyl 
group. 

Claim 11 (new). The process of claim 10 wherein the substrate is selected from textile 
fibre material, paper and plastic film. 

Claim 12 (new). A method for dyeing fibre material which comprises applying a reactive 
dye of forumula (1) according to claim 1 to the fibre material and fixmg the reactive dye 
to the fibre material. 

Claim 13 (new). The method according to claim 12 wherein the fibre material is a 
hydroxyl-group-containing fibre material or a nitrogen-group-containing fibre material. 
Claim 14 (new). The method of claim 12 wherein the fibre material is a cellulosic fibre 
material. 

Claim 15 (new). The method of claim 14 wherein the cellulosic fibre material is a 
cotton-containing fibre material. 
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Remarks 



Currently pending in the present application are claims 1-6 and 9-15. Claims 7 
and 8 have been canceled without prejudice. No new matter has been added. 

Should any fee be due in connection with the filing of this document, the 
Commissioner for Patents is hereby authorized to deduct said fee from Huntsman 
Corporation Deposit Account No. 08-3442. 



Respectfully Submitted, 




Robert Hohhus 



Reg. No. 50,347 
Attorney for Applicants 



Date: 



13 



U.S. Pat. App. Ser. No. 10/:,. -,976 

Response to Office Communication Mailed December 16, 2008 



PATENT 
Attorney Docket # 4-23032 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No.: 10/592,976 § 

§ 

Applicants: Tzikas et al. § 

§ 

Filed: 09/15/2006 § 

§ 

Examiner: Elhilo § 

§ 

Art Unit: 1796 § 

§ 

Title: Fibre-Reactive Dyes, Their § 

Preparation and Theii" Use § 



Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexatidiia, VA 22313-1450 

RESPONSE TO OFFICE COMMUNICATION MAILED DECEMBER 16. 2008 
Dear Sir: 

Applicants submit this response to the Office Communication mailed December 
16, 2008. In view of the following amendments and remarks, Applicants request 
reconsideration and withdrawal of the outstanding rejections, and allowance of the claims 
pending in this application. 



Amendments to the Claims begin on page 2 of this paper. 
Remarks/Arguments begin on page 16 of this paper. 
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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims; 

Claim 1 (currently amended). A reactive dye of formula 



D~N=N 



HO3S 




(1) 



NQ,Q, 



jNj=:N— D, 



wherein 

Qi and Q2 are each independently of the other hydrogen or unsubstituted or substituted 
Ci-C4alkyl, 

Di corresponds to a radical of formula (5) or (1 1) 



OXor 



0-3 




N=N— 1^- 
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wherein 

R< is hydrogen or Cy-d alkyl, 

fR^^ M denotes from 0 to 3 identical or different substituents selecte d fi-om the group 
halogen. C i-C^alkvl. Ci-Cj alkoxv. C^ -Q alkanovlami no. carboxv and sulfo. 

is fluorine or chlorine, 

is a fibre-reactive radical of formula 

-SO2-Y (M. 
wherein 

Y is vinyl or P-sulfaloethyl, 
is a radical of formula 
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(RjVs (^14)0-3 



wherein 

(R2) m ^ defined hereinabove, 

rRg^j vi denotes from 0 to 3 identical or different substituents from the group halogen, 
nitro. cvano. trifluoromethvl. sulfamovL carbamoyl. Ci-Cd alkvl C1-C4 alk Qj£Y 
unsubstituted or substifatted bv hydroxy, sulfato or bv C1-C4 alkoxy, am ino, C7,:C4 
alkanovlamino. ureido. hvdi-QXV. carboxy. sulfomethvl. C1-C4 alkylsulfonylamino and 

sulfo, . 
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Rl l and Rn are each independently of the other hydrogen. C 1-C4 alkvl or phenyl, 

Rn is hydrogen, cyano. carbamoyl or sulfomethyl, 

(R^A)c^Jx denotes from 0 to 3 identical or different substituents from the group Ct-CU alkyl. 

Ci-C j_alkoxy. halogen, carboxv and sulfo. and 

Z 2 is as defined hereinaboye. 

Kj. is the radical of a coupling component of formula 



"^^^ — (Ua) or 




am 



SO3H 



wherein 

R \ is hydrogen, sulfo. or C ]-C4 alkoxv unsubstituted or substituted in the alkyl moietv bv 
hydroxy or bv sulfate, and 

R' g; is hydrogen. C j^-Cj^alkvl. C^-Cd alkoxv. C? -Cj _alkanoylamiiio. ureido or a radical of 

formula 
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wherein 

is hydrogen, 

T j is amino: N-mono- or N.N-di-C i-Cii alkvlamino unsubstituted or substituted in the 
alkvl moietv/moieties bv hydroxy, sulfate or bv sulfo: moipholino : phenvlamino 
unsubstituted or substituted on the phenyl ring bv sulfo. caiboxv. acetvla mino. chlorine. 
methvl or bv methoxv: or N-C ]-Ca alkyl-N-phenvlamino unsubstituted or substituted in 
the same wav on the phenvi ring and in which the alkvl is unsubstituted or substituted by 
hydroxy, sulfo or bv sulfatoi or naphthviamino unsubstituted or substituted bv from 1 to 3 
sulfo eroups. and 
X j is chlorine 

is the radical of a diazo compon o nt, whioh is its e lf a mono- or dio azo dyo or contains 
s uehady e, 

D2 has the same definition as D( or is a radical of fomula 




(P3), 



(2) 



Z 



wherein 



6 



U.S. Pat. App. Ser. No. 1 Oh. ^,976 PATENT 
Response to Office Communication Mailed December 1 6, 2008 Attorney Docket # 4-23032 

(Q3)o-3 denotes from 0 to 3 identical or different substituents selected fi'om the gi-oup 

halogen, Ci-C4alkyl, Ci-C4alkoxy, carboxy and sulfo and 

Zi is a radical of formula 

-SO2-Y (3a)> 

-NH-CO-(CH2)m-S02-Y (3b), 

-CONH-(CH2)n-S02-Y C3c), 

-NH-C0-CH(Hal)-CH2-Hal (3d) or 

-NH-C0-C(Hal)=CH2 (3e), 

Y is vinyl or a -CH2-CH2-U radical and U is a group that is removable under alkaline 
conditions, 

m and n are each independently of the other the number 2, 3 or 4, and Hal is halogen, 
with the pro\dso that the dye of formula (1) does not contain a hydroxysulfonylmethyl 
group. 

Claim 2 (original). A reactive dye according to claim 1, wherein Qi and Q2 are 
hydrogen. 

Claim 3 and 4 (cancelled). A reactive dye according to claim 1 wherein 

¥ U is -CI, -Br, -F, -OSO3H, -SSO3H, -OCO-CH3, -OPO3H2, -OCO-CeHj, -OSO2-C1-C4 

alkyi or -OS02-N(Ci-C4 alkyl)2. 

Claim 4 (cancelled). 

Claun 5 (previously presented). A reactive dye according to claim Iwhei-ein D2 is a 
radical of formula 
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(2aa), 



wherein 

Y is vinyl or P-sulfatoethyl. 

Claim 6 (previously presented). A process for the preparation of a dye of formula (1) 
according to claim 1, which comprises 

(i) diazotisation of approximately one molar equivalent of an amine of formula 
D2-NH2 (13) 
and reaction with appi-oximately one molar equivalent of a compound of foimula 



OH 




to form a compound of formula 




8 



U.S. Pat. App, Sen No. 

Response to Office Communication Mailed December 16, 2008 



PATENT 
Attorney Docket # 4-23032 



(ii) diazotisation of approximately one molar equivalent of an amine of formula 



D1-NH2 



(16) 



and reaction with approximately one molar equivalent of the compound of fonnula (15a) 
obtained according to (i) to form a compound of fonnula (1) according to claim 1 
wherein Di, D2, Qi and Q2 each have the definitions given in claim 1. 
Claims 7-8 (canceled). 

Claim 9 (original). An aqueous ink that comprises a reactive dye of foimula (1) 
according to claim 1, 

Claim 10 (currently amended). A process for printing a substrate comprising spraying 
individual droplets of an aqueous ink onto the substrate from a nozzle in a controlled 
manner wherein the aqueous ink comprises a reactive dye of foitnula 



D— N=N 



HO3S 




(1) 



NQ^Q^ 
N=N— D, 



wherein 

Qi and Q2 are each independently of the other hydrogen or unsubstituted or substituted 
Ci-C4alkyi, 

Di coiTesponds to a radical of formula (5) or (1 H 
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wherein 

Rs is hydrogen or Cj-C 4 alkYL 

rR^^fv ^ denotes from 0 to 3 identical or different substituents selected from the group 
halogen. C j-C^alkvl. Ci-Cd alkoxv. C? -C ^alkanovlain ino. carboxv and sulfo, 

is fluorine or chlorine. 

is a fibre-reactive radical of formula 

-SQ2-Y 0a), 
wherein 

Y is vinyl or P-sulfatoethyl. 
is a radical of formula 
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(8k) or 



(^7)0-3 {^14)1 



wherein 

ffil'^ H is as defined hereinabove, 

fT?£)» 2 denotes from 0 to 3 identical or different sub stituents from the group halogen, 
nitro. cvano. trifluoromethvl. sulfatnovL carbamoyl. C1-C4 alkyl, £1^ 4 a|koM 
unsubstituted or substituted bv hydroxy, sulfato or by d-d alkoxy, am ino, C?.::C4 
alkanovlamino. ureido. hydroxy, cai-boxv. sulfomethyl. C1-C4 alkylsulfonyl a mino and 
sulfo. 

R21 and are each independently of the other hydrogen. C1-C4 alkyl or ph enyl, 
R 22 i*^ hydrogen, cyano. carbamoyl or sulfomethyl, 

(R j^)n £ denotes from 0 to 3 identical or different substituents fi-om the group C1-C4 alkyl. 

C^ -C^alkoxv. halogen, carboxy and sulfo. and 

Z 2 is as defined hereinabove, 

Ki is the radical of a coupling component of formula 
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.R" 



8 




(Usl) or 




am 



SO3H 



wherein 

T^'q is livdiQgen. sulfo. or C 1-C4 alkoxv unsubstituted or substituted in the a lkvl moietv bv 
hydiX)XY or by sulfate, and 

R'g . is hydrogen. C j-Q alkvl C1-C4 alkoxv, C? -Cj aikanovlamino. m-eido or a radical of 
formula 



wherein 

R ^a is hydrogen. 

Ti^ is amino: N-mono- or N.N-di-C j^-C4 alkylamino unsubstituted or substituted in the 
alkvl moietv/moieties bv hydroxy, sulfato or by sulfo: morpholino: phenylamino 
unsubstituted or substituted on the phenyl ring bv sulfo. carbox v. acetvlamino. chlorine, 
methyl or bv methoxv: or N-C t-Cii alkvl-N-phenvlamino unsubstituted or substituted in 



NR. 




£3£L 



X. 
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the same wav on the phenyl ring and in which the alkvl is un substitated or substituted by 
hydroxy, sulfo or bv sulfato: or naphthvlamino unsubstituted or substituted by fiom 1 to 3 
sulfo groups, and 
Xi^ is chlorine 

io tho radical of a diozo component, which io itaolf a mono or dis azo dyo or contaiiio 
such a dye , 

Da has the same definition as Di or is a radical of formula 



CQ3) 



3/0-3 




■^1 



(2) 



wherein 

(Q3)o-3 denotes ftom 0 to 3 identical or different substituents selected from the group 
halogen, CrC4alkyl, Ci-C4alkoxy, carboxy and sulfo and 
Zi is a radical of formula 



-SO2-Y (3a), 

-NH-CO-(CH2)m-S02-Y (3b), 

-CONH-(CH2)„-S02-Y (3c), 

-NH-C0-CH(Hal)-CH2-Hal (3d) or 

-NH-C0-C(Hal)=CH2 (3e), 
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Y is vinyl or a -CH2-CH2-U radical and U is a group that is removable under alkaline 
conditions, 

m and n are each independently of the other the number 2, 3 or 4, and 
Hal is halogen, 

with the proviso that the dye of fomiula (1) does not contain a hydroxysulfonylmethjd 
group. 

Claim 11 (previously presented). The process of claim 10 wherein the substrate is 
selected from textile fibre material, paper and plastic film. 

Claim 12 (previously presented). A method for dyeing fibre material which comprises 
applying a reactive dye of forumula (1) according to claim 1 to the fibre material and 
fixing the reactive dye to the fibre material. 

Claim 13 (previously presented). The method accoi-ding to claim 12 whei-ein the fibre 
mateiial is a hydroxyl-group-containing fibre mateiial or a nitrogen-group-containing 
fibre material. 

Claim 14 (previously presented). The method of claim 12 wherein the fibre material is a 
ceilulosic fibre material. 

Claim 15 (previously presented). The method of claim 14 wherein the ceilulosic fibre 
material is a cotton-containing fibre material. 
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Remarks 

Cmxently pending in the present application are claims 1-3, 5-6 and 9-15. Claims 
1 and 10 have been amended to include the limitations of claim 4; thus, claim 4 has been 
canceled without prejudice. Claim 3 has been amended by replacing "Y" with "U". 
Support for this amendment can be found at, for example, page 3, paragraph 7. No new 
matter has been added. In view of the above amendments and following remarks. 
Applicants respectfully request reconsideration by the Examiner, and advancement of the 
application to allowance. 

Allowable Subject Matter 

The Examiner has indicated claim 4 would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. Applicants would like to thank the Examiner for this allowance. 

Claims 1 and 10 have been amended to include the limitations of claim 4. 
Therefore, Applicants respectfully submit these claims, and all claims depending on these 
claims are now allowable. 

35 U.S.C. § 112 

The Examiner rejected claims 1, 3 and 10 under 35 U.S.C. § 112, second 
paragraph as being indefinite. Claims 1 and 10 have been amended to clearly define Di. 
In addition, claim 3 has been amended by replacing "Y" with "U". Accordmgiy, 
Applicants respectfully request the rejections under 35 U.S.C. § 1 12, second paragraph, 
be withdrawn. 
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35 U.S.C. §§ 102/103 

The Examiner rejected claims i, 2, 5 and 6 as being anticipated by Tzikas et al. 
(US 6,537,332). The Examiner also rejected claims 9-15 as being obvious over Tzikas et 
al. 

As noted above, claims 1 and 10 have been amended to include the limitations of 
claim 4. Applicants respectfully request these rejections are moot. 

Double Patenting 

The Examiner provisionally rejected claims 1, 2, 9 and 12 on the ground of 
nonstatutory obviousness-type double patenting as bemg unpatentable over claims 1, 4, 7 
and 10 of Application No. 10/551,319. In view of the above amendment to claim 1 and 
10, Applicants respectfully submit this rejection is moot. 

Should any fee be due in connection with the filing of this document, the 
Commissioner for Patents is hereby authorized to deduct said fee from Himtsman 
Corporation Deposit Account No, 08-3442. 



Respectfully Submitted, 




Huntsman Corporation 

10003 Woodloch Forest Drive 
The Woodlands, TX 77380 
(281)719-4553 



Robert Holthus 
Reg. No. 50,347 
Attorney for Applicants 



Date: 
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" Th9 MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
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DETAILED ACTION 

1 This action is responsive to tlie amendment filed on March 16, 2009. 

2 The cancellation of claim 4 is aclmowledged. Pending claims are 1-3, 5-6 and 9-15. 

3 AH the previous rejections ai-e withdrawn because of the applicant's amendment. 

EXAMINER'S AMENDMENT 

4 An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1 .3 12. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

The application has been amended as follows: 

In the claims: 

In claim 3, in line 1, replace "and 4 (cancelled)" with - (currently amended) --. 

5 Claims 1-3, 5-6 and 9-15 are allowed. 

STATEMENT OF REASONS FOR ALLOWANCE 

6 The following is an examiner's statement of reasons for allowance: 

The closest prior art of record ((US 6,537,332 Bl) teaches and discloses a dye compound 
having a formula (1) in which both Di and D2 repi'esent a radical of a foi-mula (2) (see col. 1, 
lines 35-60). However, the closest prior art of record (US' 332 B 1 ) does not teach or disclose the 
dye compounds of the claimed foimula (1), in which Di corresponds to a radical of the formula 
(5) or (1 1) as required in the recent amended clarnis. Further, the closest prior art of record (US' 
332 Bl) does not teach or disclose an aqueous ink, a process for printing a substiate or a method 
for dyeing fiber materials comprising or utilizing a reactive dye of the claimed formula (1), in 
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which Di corresponds to a mdical of the formula (5) or (1 1) as required in the recent amended 
claims. Accordingly, the claimed subject matter as a whole would not have been obvious to one 
having ordinaiy skill in the art of fiber materials dyeing formulation. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of tlie issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Any inquiiy concerning this communication or earlier communications from the 
examiner should be directed to Eisa B. Elhilo whose telephone number is (571) 272-1315. The 
examiner can normally be reached on M - F (8:00 -4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supei-visor, Pyon Harold can be reached on (571) 272-1498. The fax phone number for the 
organization where this application or proceeding is assigned is 571'^273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Infoimation Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unp\iblished 
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(57) ABSTRfiCT 

Reactive dyes of formula 



OH 



0) 



D, — N=N 




wherein 

Qi and Qj are each independently of tile other hydrogen or 

unsubslituted or substituted Ci-C4all!yl, 
D, is the radical of a diazo component, wliich is itself a 

mono- or dis-azo dye or contauis such a dye, 
D2 has the same definition as or is a radical of fbrmula 



(2) 



wherein 

(Q3)o.3 denotes from 0 to 3 identical or different subslitu- 
ents selected from the group halogen, Ci-C^atlqfl, 
Ci-C4alkaxy, carboxy and sulfo and 

Zi is a radical of formula 

(3a), 



— SOj— Y 

— NH— CO— (CHJia--SCV-Y 
— CONH— (CHj)i,— SO2— Y 
_NH— CO-CH(Hal>CHj-Hal 



(3b>, 
(3c), 
(3d) or 

— MM— CO— CCHaD-CHj (3e), 

Y is vinyl or a — CHj — CH^— U radical and U is a group 
that is icmovable under alkaline conditions, 
m and n are each indepeaidently of the other the number 2, 3 
or 4, and 

Hal is halogen, 

are suitable for dyeing cellulosic or amide-group-containing 
fibre materials. 

12 Claims, No Drawings 
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FIBRE-REACTIVE DYES, THEIR 
PREPARATION AND THEIR USE 

The present invention relates to fibre-reactive dyes, to a 
process for their preparation and to their use in the dyeing or 5 
printing of textile fibre materials. 

The practice of dyeing using reactive dyes has recently led 
to higlier demands teiug made on the quality of the dyeings 
and tiie economic efficiency of thedyeing process. As a result, 
there continues to be a need for novel reactive dyes having 
miproved properties, especially in respect of tlieir applica- 
tion. 

Dyeing nowadays requires reactive dyes that have suffi- 
cient substantivity and at the same time have good ease of 
washing off of unfixed dye. They should also have a good 
colour yield and high reactivity, theobjcctive bemg to provide 
especially dyeings having higli degrees of fixing. The known 
dyes do not satisiy lliese requirements in all properties. 

The problem underlykg the present invention is accotd- 
mgly fo find, for the dyeing and printing of fibre materials, 
novel unproved reactive dyes having the qualities character- 
ised above to a higil degree. The novel dyes should especially 
bedislinguished by high iixingyxeldsandhigh fibre-dye bond 
stabilities, and m addition it shotitd be possible for dye not 
fixed to the fibre to be washed off readily. The dyes should 
also yield dyeings having good aihouud fastness properties, 
for example fastness to light and to wetting. 

It has been found that the problem posed is larg^y solved 
by the novel dyes defined herein-below. 

The present invention therefore relates to reactive dyes of 
forrauta 



D, N=N' 



HO3S 




wherein 

Qj and Qj are each independently of the other hydrogen or 

uusubstituted or substituted C^-C^all^'I, 
Di is the radical of a diazo component, whichis itself a mono- 

or dis-azo dye or contains such a dye, 
D2 has the same dcfinitioa as or is a radical of formula 




20 



30 



(1) 



35 



45 



(2) 



55 



— CONH--(CH2)„— SO^Y 
-^H— CO— CH(Kal)-CH3-Hal 
^H— CO— C(Hal)=CH2 



(3c), 
(Id) DI 
(3e). 



wherein 

(Q3)o-3 denotes from 0 to 3 identical or different substituents 
selected from the group halogen, Ci-C4alkyl, 
Ci-C^alkoxy, carboxy and sidfo and 

Zi is a radical of formula 



Y is vinyl or a — CHj—^CH^— U radical and U is a ^up 
that is removable under alkaline conditions, 

ni and n are each independently of the other the number 2, 
3 or 4, and 
Hal is halogen, 

with the proviso that the dye of fonnula (1) does not contain 
a hydfoxysulfonylniethyl group. 

As Ci-Qalkyi there come into consideration for Qj, Q2 
and Q3, each independently of the others, for example, 
methyl, ethyl, n-propyl, isopropyl, n-butyi, sec-butyl, isobu- 
tyl and tert-butyl, especially methyl and ethyl. The alkyl 
radicals Qi and Qj may be unsubstimted or may be substi- 
tuted, lur example, by hydroxy, sutfo, sulfate, cyano, carboxy, 
Ci-C4alkoxy or by phenyl, preferably by hydroxy, sulfo, 
Ci-C4alkoxy or by phenyl. The correspondmg unsubstituted 
radicals are preferred. 

Preferably, one of the radicals Qj and Q, is hydrogen and 
the other of the radicals Qi and Qj is one of the above- 
mentioned unsubstituted or substituted Cj -Chalky 1 radicals. 
Qi andQ2 are especially preferably hydrogen. 
As Ci-C4alkoxy there come into consideration for Q^, for 
example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, 
isobutoxy and tert-butoxy, preferably methoxy and eliioxy 
and especially methoxy. 

As halogen there come into consideration for Qj, for 
example, fluorine, clilorino, broniiue and iodine, preferably 
chlorine and bromine and especially chlorine. 

Preferably, (Qs^.j denotes from 0 to 3 identical or different 
substituents selected from the group Ci-C4alkyl, 
Ci-C4alkoxy and sutfo, especially methyl, methoxy and 
sulfo. 

Hal is, for example, chlorine or bromine, especially bro- 
mine. 

As leaving group U there come into consideration, for 
example, —CI, —Br, — F, — OSO^H, — SSO3H, — OCO— 
« CH3, — OPOjHj, — OCO— C^H;, — OSO2— C,-C4alkyl 
and — OSO2— N(Ci-C4alkyl)2. U is preferably a group of 
formula —CI, — OSO3H, — SSO3II, — OCtD— CII3, 
_OCO— C5H5 or ^POjHj, especially —CI or — OSO3H 
and more especially — OSO3H. 

Examples of suitable radicals Y are accordingly vinyl, 
|3-bromo-or jJ-chloro-ethyl, p-acetoxy-etliyl, fJ-beuzoyloxy- 
ethyl, p-phosphatoethyl, p-sulfatoethyl and p-thiosulfatoet- 
hyl. 

Preferably, Y is independently vinyl, p-chloroethyl or 
P-sulfatoethyl, especially vinyl or P-sulfatoethyl. 

m and n are preferably each independently of the other the 
number 2 or 3. 

m is especially preferably the number 3, 
n is especially preferably the number 2. 
Preferably, is a radical of fonnula (3a), (3b) or (3c), 
especially of formula (3a) or (3c) and more especially of 
formula (3a), the variables having the definitions and pre- 
ferred meanings given hereinabove. 

As substituents of the radical Dj there come mto consider- 
ation the substituents customary for azo dyes. Tlie examples 
which follow may be mentioned: Ci-C4alkyl, which is under- 
stood to ktclude melliyl, ethyl, n- and iso-propyl and n-, iso-, 
sec- and tert-butyl; Cj-C^alkoxy, which is understood to 
include methoxy, ethoxy, n- and iso-propoxy and n-, iso-, sec 
and tert-butoxy; hydroxy-Ci-C4alkoxy; phenoxy; 



60 



— SOj^Y 



-NH— CCMCHi)^— SO2— Y 



(3a), 65 Cj-Csaikanoyiamino uusubstituted or substituted in the alkyl 
moiety by hydroxy or by Cj-C4alkoxy, such as, for example, 
(3b), acetylammo, hydroxyacetyl-amhio, methoxyacetylamino or 
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propionylamirio; beiizoyiamino unsiibstituted or substituted 
in tlie plienyi moiety by hydroxy, sulfo, hatogeii, C,-C4all<yl 

or by Ci-C4aUvoxy; Cj-Csalkoxy-corbonylamino unsiibsti- H") 

tilted or substiftited in the alkyl moiety by hydroxy, |' 

Ci-C4a!kyl or by Ci-C4allcoxy; pheuoxycarbonylamino 5 N-aLso Y 

unsubstitiited or substituted iiitiie phenyl moiety by hydroxy, V " ^ ' 
Ci-C4a!kyl or by Ci-C4aikoxy; amino; N-^i-C4alkyl- or 

N,N-di-Ci-C4alkyJamiao unstibstituted or substituted in. the (4b) 

alkyl moiely/nioieties by hydroxy, Ci-C4alkoxy, carboxy, • — -If-aUt-Q-alki-SOj— Y, 

cyano, halogen, siilfo, sulfate, phenyl or by siilfophenyi, such I 

as, for example, methylaiuino, ethyiamiuo, N,N-dimethy- ' 

lamino, N,N-diethylamiuo, p-cyanoethylamino, ^-hydroxy- — N-atylene-SOj Y, 

ethylnmiuo, N,N-di-p-hydroxyethyIamiiio, p-sulfoethy- | 

latuino, y-sulfo-n-propylamino, p-sulfato-ethylamino, r, 

N-ethyl-N-(3-sulfobenzyl)amiuo, N-((i-sulfoethyl)-N-ben- (4d) 

zylamino; cyciohexylamino; N-phenylaniino or N— Cj- 15 N-Mylme-(«lk)rW-ifk,-S02 Y, 

C4aikyl-N-phenylaaiino imsubstituted or substituted in the J 

phenyl moiety by nitro, Ci-C4alkyl, Ci-C4alkoxy, carboxy, ^^^^ 

halogen or by sulfa; Cj-C4-atkoxycarhQnyi, for example y v. 

methoxy- or ethojty-carbonyi; trifliioromethyf; nitro; cyano; ^ N-alk-SOj Y or 

halogen, which is generally imderstood to include, tor 20 ''x / 

example, fluorine, bromine and especially clilorine; ureido; ^^j^ 

hydroxy; carboxy; sulfo; sulfomethyl; carbamoyl; carba- — N-ajyiene-NH — CO — Y], 

ruido; sulfamoyl; N-phenyisutfamoyi or N — Ci-C4alkyl-N- | 

pheuylsulfamoyl unsubslifuted or substituted in the plieay] Ri 
moiety by sulfo or by carboxy; methyl- or ethyl-sulfoiiyl; and jj 
C , -C4allq'lsullbny]amiao. 

Fibre-reactive radicals are also suitable as substitiients of wherein 

the radical Dj. R,, R, and R-i are each mdepeudeutly of the others hydro- 

Fihre-teactive radicals, such as, for example, tiie above- gen or C C aikyi 

mentioned radicals of fomwiae (3a) to (3e)^Tre to be under- hydrogen. C.-C^alkyl unsubstituted or substit«ted by 

stood as bemg those which are capable of reaotmg with tlie ""/"""b > 1 4 j ,„„ „,.„j;„„i 

hydroxy gK)ups of cellulose, with the amino, carboxy, hydroxy, sulfo, sulfato, carboxy or by cyano, ora radical 
hydroxy and thiol groups in wool and silk or with the amino 
groups and, possibly, with the carboxy groups of synthetic 
polyamides, to form covalent chemical bonds, He fibre- 

reactive radicals are generally bonded to the dye radical ^5 ,Jfc,s02 Y, 

directly or by way of a bridging member. Suitable fibre- 
reactive radicals are, for example, those which contain at least 

one removable substiluent at an aliphatic, aromatic orhetero- „ . , , l j ir !<■ * i. i »r„ 
cyclic radical or in which the said mdicals contain a radical ^3 hydrogai, hydro^, sulfo. sulfato cartoxy cyano Mo- 
suitable for reaction with tile fibre material, for example a 40 Sen, Ci.Qalk<»tycarhonyl, Ci-Q-alkanoyloxy, carbamoyl 
vinyl radical. or the group ^0,-Y, 

A fibre-reactive radical present in Dj corresponds, for alk and alkj are each mdependently of tlie other hnear or 

example, to the above fonnuia (3a), (3b), (3c), (3d) or (3e) or branched Ci-C^alkyiene, 

to the fbnuula arylene is a phenyleneornaphthylene radical imsubstituted or 

45 siibstiluted by sulfo, ctirboxy, Ci-Qalkyl, Ci-C4alkoxy or 
by halogen, 

Q is an — O — or — NRj — radical wherein Rj i s as defined 
above, 

W is a — SOj^^-— , — CONRj— or ^MRjCO— group , 

N /) — Tj or 30 wherein R, is as defined above. 



^ 



Y has the deflaition and preferred meanings given lieieiu- 
above, 

Yi isa~CH(Hal)-CH2-Halor^(Hal)=CH2 graiipandHal 
has the dclinitioti and picfened meanings given herein- 



(3g) 



\ above, 
' ' ' k is the number 0 or 1, 



X2 is halogen or Ci-C4alkylsulfonyl, 
Xj is halogen or Ci-C4alkyl and 
is hydrogen, cyano or halogen. 



Ri, Ria and Ri* are each independently of the others pref- 
erably hydrogen, methyl or ethyl and especially hydrogen. 

wherein ^^2 preferably hydrogen or Ci-C4alkyl, such as, for 

Xiishalogeu,3-carboxypyridin-l-ylor3-earbanioylpyridiu- example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 

j.yj^ 55 sec -butyl or tert-butyi and especially hydrogen, methyl or 

Ti independently has the same definition asXi, is a non-fibre- ethyl. Specially preferably, R^ is hydrogen. 

reactive substituent or is a fibre-reactive radical of ibmiula R3 is preferably hydrogen. 
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Wlien Tj is a non-iibre-reactive substitiieiit it may be, for 
example, hydroxy; Ci-C4alkoxy; Cj-C4alli;ylthio unsubsti- 
tiitcd or substituted, for example, by hydroxy, carboxy or by 
suifo; amino; amino mono- or di-substitiited by Ci-Cgalkyi, 
wherein the alkyl may itself be substituted, for example, by 
sulfb, sulllito, hydroxy, carboxy or by phenyl, especially by 
sulfo or by hydroxy, and may be interrupted one or more times 
by the radical — O — ; cyclohejcylamino; morpholino; 
N—Ci-C^alkyl-N-phenylamino, phenylamino or naphthy- 
lannno, wherein the phenyl or naphthyl is iiusiibstituted or 
substituted, for example, by Ci-C4alkyl, Ci-Cjalkoxy, 
Cj-C4alkanoylamii!o, carboxy, sitlfo or by halogen and the 
alkyl is uusiibstituted or substituted, for example, by hydroxy, 
suifoorby sulfate . 

Examples of suitable non-fibre-reactive substituents Tj are 
amino, methylamino, ethylainino, p-hydroxyethylamino, 
N-methyt-N-p-hydroxyethylamino, N-ethyl-N-p-hydroxy- 
ethylamino, N,N-d!-ji-hydroxyethylamIno, p-suifoethy- 
iamiiio, cyclohexylomino, morpholino, 2-, 3- or 4-chlorophe- 
nylamuio, 2-, 3- or 4-methylphenyiamiao, 2-, 3- or 
4-methoxyphenylamino, 2-, 3- or 4-siilfophenylaraino, 2,5- 
disiilfopiienylamiuo, 2-, 3- or 4-carboxyphenylamiuo, 1- or 

2- naphthylamino, l-sulfo-2-aaphthylanuno, 4,8-disulfo-2- 
naphthylamino, N-ethyl-N-phenylamino, N-methyl-N-phe- 
nylatnino, methoxy, ethoxy, n- or iso-propoxy and hydroxy. 

As a non-flbre-reactive substhueni, is preferably 
Ci-C4alkoxy; Ci-C4alkylthio iinsubslituted or substituted by 
hydroxy, carboxy or by sulfo; hydroxy; amino; N-raono- or 
N,N-di-C,-C4-8lkylamino unsubstltuted or substituted in the 
alkyl mDiety/moieties by hydroxy, sulfate or by sulfb; mor- 
pholino; phenylamino unsubstltuted or substituted on the 
phenyl ring by sulfo, carboxy, acefylamino, clilorine, naethyl 
or by methoxy; or N — Ci-C4alkyI-N-phenylaininoTjnsitbsti- 
tuted or substituted on the phenyl ring in the same way as 
phenylamino and in which tlie alky! is unsiibstituted or sub- 
sliluled by hydroxy, sulfo or by siilfato; or uaphthylamino 
unsubstiluted or substituted by from 1 to 3 sulfo groups. 

Especially preferred non-fibre-reactive substituents Tj are 
amino, N-methyl;iraino, N-ethyiamiuo, N-f3-hydroxyethy- 
lamino, N-methy!-N-P-hydroxyethylamino, N-ethyl-N-j5- 
hydroxyethylamino, N,N-di-P-hydroxyethylamiuo, p-sulfo- 
ethylaniinOj morpholiuo, 2-, 3 - or 4-carboxyphenylainjno, 2-j 

3- or 4-sulfoplienylamino, 2,5-disulfophenylamino and 
N — Cj -C4-alkyl-N-pheny1amino. 

is preferably halogen, for example fluorine, chlorine or 
bromine and especially preferably chlorine or fluorine. 

Tj, X2 and Xj as habgen are, for example, fiuoiine, chlo- 
rine or bromine, especially clilorine or fluorine. 

Xj as Ci-C4a!kylsuifonyl is, for example, ethylsulfonyl or 
methylsulfoayl and especially methylsulfonyl. 

X3 as C;-C4a]kyl is, for example, methyl, ethyl, Ji- or iso- 
propyl or n-, iso- or fert-butyl aud especially methyl. 

X2 and Xj are preferably each independently of the other 
clilorine or fluorine. 

Tj is preferably cyano or chlorine. 

atk and alk, are each indqiendently of the other, for 
example, a methylene, ethylene, 1,3-propyJene, 1,4-bulylene, 
1,5-pentyleae or 1,6-hexylene radical or a branched isomer 
thereof. 

Preferably, alk and alk, are each independently of the other 
a Ci-C4alkyleno radical and especially preferably an ethylene 
radical or propylene radical. 

arylene is preferably an unsubstltuted or, for example, 
sulfo-, methyl-, methoxy- orcarboxy-substitiited 1,3- or 1,4- 
phenylene radical, and especially preferably an unsubstltuted 
1,3- or 1,4-phettylene radical. 



Q is preferably — Nil — or — O — and especially prefer- 
ably — O — . 

W is preferably a group of formula — CONH — or 
— ^NHCO — , especially a group of formula — CONH — . 

5 k is preferably the number 0. 

The reactive radicals of fommlae (4a) to (4f) are preferably 
such radicals in which W is a group of formula — CONH — , 
R, ishydrogen, methyl orethyl, Rj and R3 are each hydrogen, 
Q is the radical — O — or — NH - alk aud alk^ are each 

" independently of the other ethylene or propylene, arylene is 
phenylene imsubstitnted or substihited by methyl, methoxy, 
carboxy or by sulfo, Y is vinyl or P-sulfatoethyl, Y, is 



15 



20 



A fibre-reactive radical present in Di prefenAly corre- 
sponds to a radical of the above fomnila (3a), (3b), (3c), (3d), 
(3e)or(3f>, whereinY is vinyl, p-chloroethyl or p-sulfatoet- 
hyl, Hal is bromine, R,„ is hydrogen, m and n are each inde- 
pendently of the other the number 2 or 3, X, is halogen, is 
C,-C4alkoxy; C,-C4atky]thio; hydroxy; amino; N-mono- or 
N,N-di-Ci-C4alkylamiao unsubstituted or substituted in the 
aiig'l moiety/moicties by hydroxy, sulfate or by sulfo; mor- 
pholino; plienylamino or N— Ci-C4alkyl-N-phenylamino 
unsiibstitiited or substituted on the phenyl ring by sulfo, car- 
boxy, acetylanimo, chlorine, methyl or by methoxy, and in 
which the allgfl is unsubstituted or substituted by hydroxy, 
sulfb or by sulfato; or naphthylamino unsubstituted or sub- 
stituted by from 1 to 3 sulfo groups, or Tj is a fibre-reactive 
radical of formula 



30 



35 



40 



45 



50 



— NH- -{CH2)j.3— O— (CHJm— SO2— Y 



H,Me,Et 
-jf- 




SOi-Y. 



(4d') 



(S03H)b.i 



/=K 



NH CCHj)2j — SO2 — Y or 

(4r) 



V__y^NH— CO — Yi 



especially (4c') or (4d'), wherein 

0^4)0-2 denotes Irom 0 to 2 identical or different substituents 
from the group halogen, Ci-C4-alkyl, C,-C4alkoxy and 
sulfo, preferably from the group C,-C4a]kyl, Ci-C4aikoxy 
and sulfo and especially from tlie group methyl, methoxy 
and sulfo, 

Y has the definition and preferred meanings given herein- 
above, and 

Yi is a ~CH(Br)— CHj— Br or — C{Br)=CHj group. 

In the case of the radicals of formulae (4a*) and (4b'), Y is 
preferably p-chtoroethyl. In the caseof the radicals of formu- 
45 lae (4c') and (4d'), Y is preferably vinyl or p-sutfatoethyl. 
A preferred embodiment of the present invention relates to 
dyes wherein D, corresponds to a radical of formula 
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(5) 




5 



10 



wherein j5 
Rj has the deiinitioii and prcfened meanings given herein- 
above for Rj, and R^^, 
X4 lias file definition and preferred meanings given herein- 
above for X J , and is especially chlorine, and 
is a monoazQ- or disazo -amino radical of formula 

D,-N=N-(M-N=NX,— Ki— NRs— (6) or 

— NR4-t>3-N=N-0tf-Jt=N)„— Ki O), 25 

wherein 

D3 is the radical of a diazo component, of the benzene or 
naphthalene series, M is the radical of a middle component, 
of the benzene or naphthaleue series, is the radical of a ^0 
coupling compotientt, of the benzene, naphiliaicne, pyra- 
zolone, 6-hydroxypyridone-(2) or acetoacetic aci<i aryla- 
mide series, R5 has ihe definition and preferred meanings 
given hereinabove for Rj , Ri^ and R^, and u is the number j j 
0 or 1, whereui D3, M and Ki may carry substituents 
customary for azo dyes. 

The expression "substituents cLEstomary for azo dyes" is 
understood to include both flbre-reactive and non-fibre-reac- 
tive substituents, such as, for example, the substituents indi- * 
cated above for Di- 

As non-fibre-reactive substituents fbr Dj, M and in Tj 
there come into consideration preferably C,-C4alkyl or 
Ci -C4a!koxy each of which may themselves be substituted by 
hydroxy, Ci-C4afkoxy, sulfo or by sulfato; halogen; carboxy; 
sulfo; nitro; cyano; trifluoromethyl; sulfamoyi; carbamoyl; 
amino; ureido; hydroxy; sulfonietliyl; C2-C4alkniioy!aniino; 
Ci-C4aikylsulfcinylamino; bciizoyiamino unsubstitiited or 
substituted on the phenyl ring by Ci-Qalky], Ci-C4alkoxy, 30 
halogen or by sulfo; and phenyl unsubstitiited or substituted 
by Ci-C4alkyl, Ci-C4alkoxy, halogen, carboxy or by suifo. 

The monoazo- or disazo-amino radicals of formula (6) or 
(7) contain preferably at least one sulfo group. 

Preferred monoazo- and disazo-amino racUcats are the 
radicals of formulae 



(R7>(>0 



-contmued 

m 

(5l7)0J KO HN 




wherein (R7)o.3 denotes from 0 to 3 identical or dfcSerent 
substituents from the group C[-C4-alkyi, Ci-C4alkoxy, 
C j-C4alkanoylamino, halogen, carboxy and sulfo, 
0*8)0- J denotes from 0 to 3 identical or different substituents 
from the group halogen, nitro, cyano, trifluoromethyl, sul- 
famoyi, carbamoyl, Ci-C4alkyl; Ci-C4alkoxy unsubsti- 
tiited or substituted by hydroxy, sulfato or by Ci-Qalkoxy; 
amino, C2-C4alkanoyianiino, ureido, hydroxy, carboxy, 
sulfomethyl, Ci-C4alkylsulfonylamino and sulfo, prefer- 
ably from the group halogen, Cj-CjSlkyl; C,-C4alkoxy 
unsubsiituted or substituted by hydroxy, sttlfato or by 
Ci-C4alkoxy; amino, Ci-C^alkanoyiamino, ureido and 
sulfo, and 

is a radical of formula (3a), (3b}, (3c), (3d), (3e) or (3f|, 
preferably (3a), (3b), (3c), 3d) or (3e) and especially (3a), 
the mentioned flbre-reactive radicals having the definitions 
and preferred meanings gwen hereinabove, 



(SOjTOm ho 



9 
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•continued 

(SO^tlVz HO TJ) 



-continued 





-IJ=N 




(8m) 



10 



m 



wherein is benzoylamiuo, Cj-Cjalkanoylamino, for 
example acetylamiuo or propioiiyiaiiuiio, or a radical of the 
above fommila (3f), preferably C2-C4a]kauoy]aniino or beii- 
zoylamino> Rj^, and in the radical of formula (3f) each 
having the definitions and preferred meanings given herein- 
above, 



15 



(Rs)o.3 



<8i) 



(Rio)oj 



(So) 



NH — and 



HN'<==/ \=N 



CHj, COOH 



CH3, COOH 



wli««jn (Rio)o.3 denotes from 0 to 3 ideuticoi or different 
substitueats fiom the group Ci-C4alkyl, Ci-C4alkoxy, halo- 
gen, carboxy and sulfo, 




-H>J'C=/ 




m 



whereui R^^ and Rjj are each independently of the other 
hydrogen, Ci-C4aikyl orphenyl, and is hydrogen, cyaiio, 
carbamoyl or sulfomethyt, 



35 

wherein 

(^7)0-3. (K.8)o-3 a'lcl (Rio)o-3 tave the definitions and 

preferred meanings given hereinabove, 
(^14)0-3 and (Rj5)o.3, each iudepndently of the other, 
10 denotes from 0 to 3 identical or different substitiients from 

the group Cj-C4aikyl, Ci-Qalkoxy, halogen, carboxy and 

sutfo, and Z2 has the deHnition and prefened meanings 

given hereinabove. 

The numbers at the naphthyl rings of tlie radicals of for- 
45 oniiae (8a), (8b), (8c), (8d), (8e), (Sg) and (8h) indicate the 
prefeired bonding positions. 

The radicals (^X.^, in the disazoamino radicals of formu- 
lae (8n) and (Bp) preferably denote from 0 to 3 sulfo groups . 
In an embodiment of IntCKSt, Zj in the radicals of formulae 
50 (8a), (8b), (8c), (8d), (8e), (Sf), (81), (8m), (Sn), (80) and (8p) 
is hydrogen. 

Especiafiy preferred monoazo- and disazo-amino radicals 
T3 are the radicals of formulae (8a), (8b), (Sd), (Se), (Sf), (8k) 
and (Sm), especially (8b), (8e), (Sk) and (8m), 
55 In a fiirther preferred embodiment of the present invention, 
Dj is a radical of formula 



(10), 



«0 



(81) 



preferably of formula (10), wherein is the radical of a 
diazo component, of the benzene or naphthalene series, is 
the radical of a coupling component, of the benzene, naph- 
thalene, pyrazolone, 6-hydroxypyridone-(2) or acetoacetic 
65 acid arj'lamide series and K3 is the radical of a coiipUng 
component, of tlie benzene or naphthalene series, wherein D4, 
K2 and may cany substituenis customary for azo dyes. 
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The expression "subslituents customary for azo dyes" is 
understood to include both iibrc-reactive and non-fibre-rcac- 
tivc substituents, such a$, for example,'the subslitiieuts iu^- 
cated above for Dj . 

As noit-fibre-reactive sisbstituents for D^, aund K3 tliere 
come into consideration preferably Ci-C4alkyl or 
C 1 -Qaikoxy each of wliichmay themselves be substituted by 
hydroxy, C 1 -C^-alkoxy suifo or by sulfate ; hatogeu; carboxy ; 
sulfo; nitio; cyano; trifluoromethyl; sulfamoyl; carbamoyl; 
amino; ureido; hydroxy; sulfomethyl; C2-C4aikaiioylamiiio; 
Ci-Cjaikylsulfonylamino; benzoylamino uiisubstifuted or 
substituted on the pheayl ring by C^-C^alkyl, Cj-Q-alkoxy, 
halogen or by sulfo; and phenyl unsubstituted or substituted 
by Ci-C4alkyl, Ci-C4-alkoxy, halogen, carboxy or by suifo. 

As fibre-ieacti ve siibstitiients tor D^, and K3 there come 
mto consideration preferably the radicals of formulae (3a), 
(3b), {3c), (3d), (3e) and (30, especially (3a) and (30 and 
more especially (3a), the said radicals having llie definitions 
and preferred meanings given hereinabove. In aii embodi- 
ment of interest, a radical of formula (3a) is pteferted as 
fibre-reactive substituent for D4 and a radical of fomiula (3f) 
is preferred as fibre-reactive substituent for K3, 

Monoazo radicals of formula (9) or (1 0) contain preferably 
at least one sulfo group. 

Preferred monoazo radicals of formula (10) correspond 
to the radicals of formulae 



(lOa) 



02)0-1 




HO3S 



ilO 



HDjS 




OjH. 




HO 



{22)0.1 



H03S 




12 



(lOo) 



(HOjS)„ 



IS 



20 



35 



30 



35 



(10b) 



CHO3S), 




40 



(R'3)0.3 



im 



■45 



(10k> 



SO5H, 30 
(lOd) 



55 



(HOjS)».3 



and 




(Rt)o-3 



(101) 



60 

wherein (R7)o-3 denotes from 0 to 3 identical or different 
substitiients from the group Ci-C4alkyl, Ci-C4a]koxy, halo- 
gen, carboxy and sulfo and is a fibre-reactive radical of 
formula (3a), (3c), {3d), (3e), (3f) or (3g), preferably (3a), 
(3c), (3d) or (3e) and especially (3a), wherein the said fibre- 65 
reactive radicals have the definitions and preferred meanings 
given hereinabove. 



(Z3)frl Jf 
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whereiu (Ry)a.3 is as defined hereinabove, (R' 3)0.3 denotes 
from 0 to 3 identical or different snbstitueuts from the group 
hafogen, nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, 
Ci-C4alkyl; Ci-Cjaikoxy iinsubstituted or substituted by 
hydroxy, siilfato or by Ci-C^aikoxy; amino, 
C2-C4alkanoylamiiio, tireido, hydroxy, carboxy, sulfomethyl, 
Ci-Qalkylsulfonyiamiuo, siilfo and a flbre-reactive radical 
of formula (31), preferably from the group Cj-C4a]kyl; 
Ci^aikoxy iinsubstituted or substituted by hydroxy, sulfate 
or by Ct-C4alkoxy; amino, C^-C^atkanoyiamiiio, ureido, 
sulfo and a fibre-reactive radical of formula (3f), wherein Rj^, 

and Xi in the radical of fomuila {3f) have the definitions 
and preferred meanings gt^'eu hereinabove, (Ri^Xj^ denotes 
from 0 to 3 identical or different substituents from the group 
Ci-C4atkyl, Ci-Qalkoxy, halogen, carboxy and sulfo and is 
preferably sutfo, and has the definition and preferred 
meanings given hereinabove. 

The numbers at the naphthyl rings of the radicals of for- 
mulae (10a), (l(fe), (lOe) and (101) indicate die preferred 
bonding positions. 

When R J is a radical of formula {3f), then especially is 
hydrogen, 

Ti is amino; N-mono- orHN-di-Ci-C^alkylamino unsiibsti- 
tiited or substituted in lite alkyl moiely/inoieties by 
hydroxy, suUato or by sulfo; moipholino; pheaylamiuo 
tinsubstituted or substituted on the phenyl ting by sulfo, 
carboxy, acetylamino, chlorine, methyl or by mcthoxy; or 
N— Cl-C4alky^i^f-pheny^amino unsuhstituled or substi- 
tuted on the phenyl ring in the same way as phenylamino 
and in which alkyl is unsubstituted or substituted by 
hydroxy, sulfo or by sulfato; or naphthylamino unsubsti- 
tuted or substituted by fiom 1 to 3 sulfo groups, and 
is chlorina. 

As a radical of formula (10), D, is especially preferably a 
radical of fonnula (lOi), (10k) or (101), especially of 
formula (lOj) or (101). 

Preferably, the radical Di coiresponds to a radical of for- 
mula (5) or (1 1) 




Tj or 



N=N — K3 , 



^2)0-1' 



25 



30 



35 



(5) 



40 



43 



(11) 



50 



55 



wherein 

R5 ishydrogen or Ci -C^a]ky\, preferably hydrogen, methyl or 

ethyl and especially hydrogen, 
(R^)^ 3 denotes from 0 to 3 identical or different substituents 

selected from the group hafogen, 
Ct-C4alkyl,C,-C4alkoxy, C2-C4alkanoylamino, carboxy and 60 

suifo, preferably from the group Ci-C4alkyl, Ci-C4atkoxy, 

C-j-C^alkanoylamino and sulfo, 
X4 is fluorine or chlorine, preferably chlorine, 
T3 is a radical of the above formula (8a), (8b), (8d), (Se), (8f), 

(8k) or (8m), preferably (Sb), (8e), (8k) or (8m), wherein «s 

the variables have the definitions and preferred meanings 

given hereinabove, 



14 



is a fibre-reactive radical of the above formula (3a), (3c), 
(3d), (3e), (3t) or (3g), preferably (3a), (3c), (3d) or (3e) 
and especially (3a), wherein the variabies have the defini- 
tions and preferred meanings given hereinabove, and 
K3 is the radical ofa coupling component of formula 

(12*) 



10 



20 




(12b) 



SOjH 



vv'herein 

R'g is hydrogen, sulfo, or Ci-C4alkoxy imsubstituted or sub- 
stituted in the alkyl moiety by hydroxy or by sulfato, and 

R'sa is hydrogen, Ci-C43tkyl, Ci-C4alkoxy, 
C2-C4alkanoylamino, ureido or a radical of the above for- 
mula (3f), preferably hydrogen, Ci-C4alkyl, C,-C4alkoxy, 
Cj-Cjalkanoylamino ornreido, wherem Rj^, Ti and Xj ui 
the radical of forromula (3f) have the definitions and pre- 
ferred meanings given hereinabove, and, especially, 

R,„ is hydrogen, 

T, is amino; N-mono- or N,N-di-Ci -Cialkylamino unsubsti- 
tuted or substituted in the alkyl moiety/moieties by 
hydroxy, sulfeto or by sulfo; morpholino; phenylamino 
unsubstituted or substihitcd on the pheiiy] ring by sulfo, 
carboxy, acetylamino, chlorine, methyl or by methoxy; or 
N — Ci-C4alkyl-N-phenylamino unsubstituted or substi- 
tuted on the phenyl ring in the same way as phenylamino 
and in which the alkyl is unsubstituted or substituted by 
hydroxy, sulfo or by sulfato; or naphthylamino unsubsti- 
tuted or substimted by from 1 to 3 sulfo groups, audXi is 
chlorine. 

There coine into consideration as Ci-C4alkyl for R7 and 
R'g^, each independently of the other, for example, methyl, 
ethyl, n-piopyl, isopropyl, n-butyl, sec-butyl, tert-butyl and 
isobutyi, preferably methyl and ethyl and especially methyl. 

There come mto consideration as Ct-C4alkoxy for R^, R'g 
and R'a„, each independently of the others, for example, 
methoxy, ethoxy, n-propoxy, isopiopoxy, n-butoxy and 
isobutoxy, preferably methoxy and ethoxy. R, and R'g^ are. 
especially methoxy. R'g is unsubstitiitedormay be substituted 
in the alkyl moiety by hydroxy or by sulfato. 

There come into consideration as halogen for R^, each 
independently ofanyother(s), for example, fluorine, chlorine 
a nd bromine, preferably chlorine and bromine and especially 
chlorine. 

There come into consideration as C2-C4aikanoyIamino for 
R, and Rj^, for example, acetylamino and propionylamuio, 
especially acetylamino. 

Tliere comes into consideration as a radical of formula (3f) 
for R'g„ preferably a radical 

wherein 

R,„, is hydrogen, 

Ti is ainiuo; N-mono- orN,N-di-C,-C4alkylamino unsubsti- 
tuted or substituted in tlie alkyl moiety/moieties by 
hydroxy, sulfato or by sulfb; morpholino; phenylamino or 
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N — Ci-C43lkyI-N-pheiiyiainino imsubstituted or substi- 
hifed on the phenyl ring by sulfo, carboxy, acetylamino, 
chlorine, methyl or by mcthoxy and ia which the alkyl is 
unsubstituted or substituted by hydroxy, sulfo or by 
sutfoto; or naphihylamino unsubstituted or substiliUed by 
flom 1 to 3 sulfo groups, and 
Xi is Huorine or chlorine, preferably chlorine. 

In an embodiment of interest, D2 corresponds to a radical of 
formula (2), wherein (Q3)q.3 and Zj each have the definitions 
and preferred meanings given hereinabove. 

Preferably, the radical Dj corresponds to a radical of for- 
mula 



10 




-SOj-Y, 



(S03H)o.j, 




(CHi)™— SOi-Y, 



(CH2)i— SO2— Y 01 



-jj-NH — CO — Y,, 



(2a) 



IS 



(2b) 



20 



(2o) 



25 



(2d) 30 



33 



(2e) 



16 



wherein 

Qi and are hydrogen, 

Dj corresponds to a radical of the above fonniila (5) or (i 1) 
wherein 

Rj ishydrogenorCj-C4alky!, preferably hydrogen, methyl or 

ethyl and especially hydrogen, 
(R7)o-> denotes finm 0 to 3 identical or diifereot substituents 

selected from the group halogen, 
Ci-C4alky[, Ci-C4alkoxy; Q-C^alkanoylamino, carboxy and 
sulfo, preferably from the group Cj-C4alkyl, C[-C4aikoxy, 
C2-C4alkanoylamino and sulfo, 
X4 is fluorine or cWorine, preferably chlorine, 
T3 is a radical of the above formula (8a), (8b), (8d), (8e), (8f), 
(8k) or (Sm), preferably (8b), (Be), (8k) or (8m), wherein 
the variables have the de£uitions and preferred meanings 
given hereinabove, 

is a fibre-reactive radical of the above formula (3a), (3c), 
(3d), (3e), (3i) or (3g), preferably (3a), (3c), (3d) or (3e) 
and especially (3a), wherein the variables have the defini- 
tions and preferred meanings given hereinaboTC, and 
K3 is the radical of a coupling coniponeot of the above for- 
mula (12a) or (1 2b) wherein 
R'g is hydrogen, sulfo, or Cj-Qalkoxy imsubstinited or sub- 
stituted in the aUcyl moiety by hydroxy or by snifato, and 
R'g3 is hydrogen, Cj-Qalkyl, Ci-C4atkoxy, 
C2-C4alkanoylamino, ureido or a radical of the above for- 
mula (31), whereinRi^, Tj andX, mthe radical of formula 
(3f) have the definitions and prefenred meanings given 
hereinabove, and 
Di is a radical of the above fomnila (2aa) wherein 
Y is vinyl or p-sulfetoelhyl, and 

the numbers given in formula (2aa) indicate the possible 
bonding positions of — SOj— Y, the 4-positiQn bemg pre- 
ferred. 

The piEsent mvention relates also to a process for the 
preparation of dyes of formula (1) which comprises 
(i) diazotiaation of approximately one molar equivalent of 
40 an amine of formula 

Dj-NHi (13) 



wherein 

(1^3)0-2 denotes from 0 to 2 identical or diiferent substituents 

selected from the group halogen, 
Ci-Cjaikyl, Ci-C4aikoxy and sulfo, preferably from the 

group methyl, methoxy and sulfa, 
Yi is a — CH(Br)— CH2— Br or — C(Br)=CHa group, 
Y is vinyl or p-sulfatoethyl, 
m is the number 2 or 3, preferably 2, and 
n is the niunber 2 or 3, preferably 3. 

Especially preferably, Dj is a radical of the above formula 
(2a), (2b) or (2d), especially (2a); in an embodunent of inter- 
est the radical of formula (2a) is aradical of formula 



H03S' 



45 



30 



55 



in customary maimer smd reaction with approxunately one 
molar equivalent of a compound of formula 
OK 



wherein 

Y is vinyl or p-sulfatoethyl, and 

the Btiinbere given in the formula indicate the possible bond- 
ing positions of — SO2 — ^Y, the 4-posiiion being preferred. 65 

A preferred embodiment of the present invention relates to 
reactive dyes of formula (1) 




HOjS' ^ NQjQj 
to form a compound of formula 
OH 



(15a) 



60 



HO3S 




and 

(ii) diazotisation of appioximately one molar equivalent of 
an amine of formula 



(16) 
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in customary manner and reaction with approximately one 
molar equivalent of tfie compound of formula (1 5a) obtained 
according to (i) to foim a compound of formula (1) wlieiein 
D,, D2, Qi and Qj each have the definitions and prefeired 
meauiiigs given hereinabovo. 

ITie diazotisation of the amines of fonmilae (13) and (16) 
is carried out in a manner known per se, for example us iiig a 
nitrite, for example an alkali metal nitrite such as sodiimi 
uitiite, in a mineral acid medimi, for example in a hydrochlo- 
ric acid medium, at temperatures of, for example, from -5 to 
40" C. and preferably at from 0 to 20° C. 

The coupling to the coupl ing components of foimulae (1 4) 
and (15a) is carried out in a manner known per se at acidic or 
neutral to slightly alkaline pH values, for example a pH value 15 
of from Oto 8, and at temperatures of, for example, from -5 to 
40° C, preferably from 0 to 30" C. 

The first coupling — (i) — takes place in an acidic medium, 
for example at a pH of from 0 to 4, and the second coupling — 
(ii) — at elevated pH values, in a sli^tly acidic, neutral or 20 
slightly alkaline medium, for example a pH value of firam 4 to 
8. 

By proceedmg as described heroinabove but, instead of 
using approxunateiy one molar equivalent each of the amines 
of formulae (13) and (16) in process steps (i) and (ii),using in 25 
each case approximately one molar equivalent of a mixture of 
at least two, preferably two, non-identical amines, for 
example a 1:1 molar mixiiire of the compounds of formulae 
(13) and (1 6), there is obtained first of all, according to (i), a 



mixture of compounds offonniilae 

OK 



HO3S 



(15a) 



30 



HOjS' 




35 



(13b) 



40 



45 



and, on fijrther reaction of the mixture of compoimds of 

formulae (15a) and (15b) according to (ii), a mixture of dyes 
of formulae (la), (lb), (Ic) and (Id) 
OH 



(la) 



Dj — N=N 



HO3S 



-N=N 




55 



(lb) 



18 

-contiuued 
OH 



(Ic) 




NQlQj and 



(Id) 




The present invention accordingly relates also to dye mix- 
tures tliat comprise at least one dye of formulae (la) and (1 b) 
together with at least one dye of formulae (Ic) and (Id), 
especially one dye each of fonmilae (1 a), (lb), (1 c) and (Id), 
wherein Di, D,, Q, and each have tiic definitions and 
preferred meanings given hereinabove and and are not 
identical. 

The ratio of (he dyes of fonmilae (1 a), (I b), (1 c) and ( 1 d) m. 
the mixture can vary within wide limits and depends on the 
ratio of the particular amines Dj-NH^ and D^-NH^ used 
according to (i) and (ii). 

The above dye mixtures contain, for example, from 5 to 
95% fay weiglil, especially from 10 to 90% by weight and 
preferably from 20 to 80% by weight, of a dye of formula ( i a) 
and/or (I b), based on the to!al amount of the dyes of formulae 
(la), (lb), (Ic) and (Id) in the mixture. 

Where appropriate, the end product may, in addition, be 
subjectedtoaconversion reaction. Suchaconversion reaction 
is, for example, the ccnversioa of the radical Y denoting 
— CBjCHj — U or another reactive gtoup capable of conver- 
sion to a viuyl moiety mto the corresponding vinyl form by 
treatment with dilute sodium hydroxide solution, such as, for 
example, flie conversion of the p-sulfetoethylsulfonyl or 
p-chloroethylsulfonyl group into the vinylsulfonyi radical. 
Such reactions are known per se. 

The compounds of formulae (13), (1 4) and (16) are known, 
or can be obtained in a manner known per se. 

For example, the compound of fommla (16) wherein is 
a radical ofthe above formula (5) can be prepared by conden- 
sation of approxunateiy one molar equivalent of 2,4,6- 
trichlora-s-triazine or 2,4,6-trifiHora-s-triazine first with 
apptDximafely one molar equivalent of a compound of for- 
mula 

Tj-H (t7>, 

at a pH value m the neutral mng^ and at low temperature, for 

exainple from 0 to 5° C, and then with approximately one 
molar equivalent of a compound of formula 



60 



65 



(S03H),.j 



(18) 



H2N 




\ // 



NR5 



us 7,572,301 B2 

19 20 

at a slightly acttUc to neutral pH value, for example pH 4.5- Tlie inks preferably have a total content of dyes of from 1 

7.5, and at a temperature of, for example, from 0 to 30° C. to 35% by weight, especially from I to 30% by weight and 

Such condensation reactions are known and are described, preferably from I to 20% by wei^t, based on the total weight 

for example, jiiEP-A-0260 227 andU.S. Pat. No. 4,84 1,049. of the uik. Tlie preferred lower Hmit in this case is a limit of 

Instead of the compound of formula (17), a preiinii nary ' 1 .5% by weight, preferably 2% by wei^t and especially 3% 

product, for example a diazo component or coupling compo- by weight. 

neiit, may altenintively be used in the process, the radical Tj xhe inks may comprise water-miscible OEgaiiic solvents, 

being produced only in the further coutse of the process by a example Ci-C4alcoho]s, e.g. methanol, ethacol, n-pro- 

correspondingdiazotisation and coupling reaction. p^j^^^j^ isopropanol, n-butanol, sec-bufanol, tert-butanol or 

TTie reactive dyes according to the invention are either in jj^j.^utanol; amides, e.g. dimethylformamide or dimethylac- 
the form of their free acids or, preferably, in the forai of salts etamido; ketones or ketone alcohols, e.g. acetone, diacetone 
thereof. Salts that come mto consideration are, for example, aJcoliol; ethets, e.g. tBtraliydtofluan or dioxane; nitrogen- 
alkali metai, alkaline earth metal and ammonium saltSj and containing heteracyclic compounds, e.g. N-methyl-2-pyr- 
salts of an organic amine. Sodium, Hthium, potassium and rolidone or l,3-dimcthyl-2-)mtdazolidone, poly-alkylene 
ammonium salts and the salt of the mono-, di- or tri-ethano- glycols, e.g. polyethylene glycol or polypropylene glycol; 
lamine may be mentioned as examples. Cj-C^alkylene glycols and tliioglycols, e.g. ethylene glycol, 

The reactive dyes accordmg to tlie invention are suitable propylene glycol, butylene glycol, triethyleue glycol, thio- 

for dyeing and prmting an extremely wide variety of materi- diglycol, hexylene glycol and diethylene glycol; other poly- 

als, especially hydroxyl-group-containhig or nitrogen-con- ols, e.g. glycerol or 1,2,6-hexane-lriol; and Ci-C43lkyl ethers 

taiuiug fibre materials. Examples are paper, silk, leather, of polyliydric alcohols, e.g. 2-mcthoxyethanoi, 2-(2-meth- 

wool, polyomido fibres audpolyiirethanes andalso especially oxyethoxy)ethanol, 2-(2-ethoxyelhoxy)ethanol, 2-[2-{2- 

cellulosic fibre materials of all kinds. Such fibre materials are, methoxyethoxy)ethoxy]eihanol or 2-[2-(2-ethoxyethoxy) 

for example, natural celtulosic fibres, such as cotton, linen etlioxyjethanol; preferably N-methyl-2-pyrroiidaQe, 

and hemp, and also cellulose and regenerated cellulose. The diethylene glycol, glycerol or especially 1,2-propylene gly- 

dy«s according to the invention are also suitable for dyeing or col, usually in an amount of from 2 to 30% by weight, espe- 

printing hydroxyl-group-containing fibres present in blend cially from5to30%byweightandpreferably fromiOto25% 

fabrics, e.g. blends of cotton with polyester fibres or polya- by weight, based on tiie total wei^t of the ink. 

mide fibres. addition, the inks may also comprise solubilisets, e.g. 

Tlie present invention accordingly relates also to the use of c-caprolactam. 

the reactive dyes according to the iiivention in the dyeing or comprise thickeners of natural or synthetic 

priming of hydioxyl-group-contaming or mtrogen-contam- ^^^^ of adjusting (he viscosity, 

mg, especially cotton-confaining, fibre materials. °^ , , j-ij 

^ J J. ^° „„u»„™tw Examp es of thickeners that may be mentioned mclude 

Thereactivedyesaccordmgtoft^^^^^^ .onunercialty available alginate tliickener., starch ethers or 

totheflbremato^tandrKedtotheflbre^^^^ 33 ethers, especially sodium alginate on its own 

especially m the fonnofaqueous dye soiuUons and dye prmt • , • , a-g^ hi ^<.u„ 

^ ti t *ur »i t „jjv. or m admixture with modified cellulose, e.g. methyl celui- 

pastes. They are smtabJe both for the exhaust method and for .i . n , u »i i n i i, ,^,X^.„^tu„i 

J . . ' J ,1. J J.™ ^A^A. tu™, lose, ethyl ce lulose, carboxymethyl cellulose, hydroxyethyl 

dyemg^in accordance with the ^d-dycmg mefl^^^ cellulose, methyl hydroxyethyl cellulose, hydroxyptopyl eel- 
be used at low dyemg tctnperalures and rcqums orfy short ^; J„ f ^^yj ,ell»Iose, especially with 
steammg tunes ,u the pad-steam processes de^ees of ^ f,^,,, 20 to 25% by weiglit carboxymethyl cellu- 
fixmgarelnghandunfixeddyecanbewashedofleas.ly.the P V^^^^.^ ^^^^^^^^ ^ ^ mentioned are, for 

difference between the degree of exhaust and the degree ot ' , , j ^uj„J,u\^ ~,r„ 

" : , . , , , ,1 .1, , ,u „_-T„i„,o example, hose based on polytmethjacrylic acids or poly 

fixmgbeiugremarkabiy small, that IS to say the soaping loss /■ 1 

beingverylow. The reactive dyes according to the invention ^-"^^ jaciy amies. ^ 

are also suitable for printing, especially on cotton, but are Tbe inks comprise such thickeners, for example, in an 

equally suitable also for printing uitrogen-conlaining fibres, amount of from 0.01 to 2% by weight, especially ftom 0.()1 to 

for example wool or silk or blend fabrics that contain wool. l"/* by weight and preferably from 0.01 to 0.5% by weight, 

•me dyemgs and prints produced using the reactive dyes '''''sed on the total weight of the ink. 

according to the mvention have a high tinctorial strength and The inks may also comprise buffer substances, e.g. borax, 

a higli fibre-to-dye binding stability in both the acidic and the borates, phosphates, polyphosphates or citrates. Examples 

alkaline range, and futthennore have good fasmess to hght that may be mentioned include borax, sodium borate, sodium 

and very good wet-fastness properties, such as fastness to tetraborate, sodium dihydrogen phosphate, disodium hydro - 

washing, to water, Jo sea water, to cross-dyeing and to per- gen phosphate, sodium iripolyphosphate, sodium pentapoly- 

spiration. The dyemgp obtained exliibit fibre levelness and phosphate and sodimn citrate. They are used especially in 
surface levelness. 55 amounts of from 0.1 to 3% by weight, prefeiably firom 0.1 to 

The present iuTCntion relates flirthermore to aqueous inks 1 % ^'^^igli'. total wciglit of the ink, in order to 

that comprise a reactive dye of formula (1) wherein Q^, Q,. ft"W«^ ^ ^ahie of, for example, from 4 to 9, especially 

Di and Dj each have the definitions and preferred meanmgs ^ *° 

given hereinabove. As further additives, the inks may comprise surfactants or 

The dyes used in the inks should preferably have a low salt 60 humectants. 

content, that is to say they should have a total content of salts S-iiitable surfactants include commercially available 

of less than 0.5% by weight, based on the weight of the dyes . anionic or non-ionic surfactants. As humectants in the inks 

I>yes that have relatively high salt contents as a result of their accordmg to the invention there come into consideration, for 

preparation and/or as a result of the subsequent addition of example, urea or a mixture of sodiiun lactate (adrantageously 
dihients can be desalted, for example, by membrane separa- 65 in the form of a 50% to 60% aqueous solution) and glycerol 

tiott procedures, such as ulteifiltration, reverse osmosis or and/or propylene glycol ui amounts of preferably from 0.1 to 

dialy si s. 30% by weight, especially ftom 2 to 30% by weight. 
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Preference is given to inks havir^ a viscosity of fiom I to 
40 mPa-s, especially from 1 to 20 mPa-s and more especially 
ftDDi 1 to 10 mPa-s. 

Furthermore, the inks niay iaaddition comprise customary 
additives, e.g. anti-foams or especially substances that inlubit 
fungal and/or bacterial growfli. Such additives are usually 
used in amounts of from 0.01 to 1% by weight, based on the 
total weight of the ink. 

The inks can be prepared in customary manner by mixing 



and the drop-on-demand method that are used for that pur- 
pose. In the case of the continuous ink-jet method, the drop- 
lets are produced contmuously, droplets not required for the 
printing operation being discharged into a receptacle and 
recycled. In the case of the drop-on-demand metiiod, on the 
other hand, droplets are generated as desired and used for 
printing; that is to say, droplets are generated only when 
required far the printing operation. The production of the 
droplets can be effected, for example, by means of a piezo 



together the individual constituents m the desired amount of lo ink-jetheador by thermal eEej^y{bubblejet). Forthe process 
water. according to the invention, printing by means of a piezo 

ink-jet head i s preferred, but preference i s given also to print- 
ing according to the continuous ink-jet method. 

Tlie recordings, for example prints, produced are distin- 
15 guished especially by a high tinctorial strength and a higii 
colour brilliancy as well as by good iight-fastness and wet- 
fastness properties. 

The following Examples serve to illustrate the invention. 
Unless otherwise indicated, tl»e temperatures are given in 
20 degrees Celsius, parts are parts by weight and percentages 
relate to % by weiglit. Parts by weight relate to parts by 
volume in a ratio of kilograms to litres. 



The inks according to the inventioa are suitable especially 
foruse in recording aystemsofakind in whichanink is forced 
out of a small apertiire in the fonn of droplets that are directed 
onto a substrate on which an image is formed. Suitable sub- 
strates are, for example, paper, textile fibre materiais or pins- 
tics films. Suitable recording systems are, for example com- 
mercially available iitkjet printers for use in paper or textile 
printing, or writing instruments, sucii as foimlam pens or 
ballpoint pens, and especially Inkjet printers. 

Depending on the u se, it may be necessary, for example, for 
the viscosity or other physical properties of the ink, especially 
properties that have an influence on the affinity for the sub- 
strate in question, to be adapted accordingly. 

As examples of paper that can be printed with the inks 25 
acooiding to the invention tliere may be mentioned commer- 
cially available ink-jet paper, photo paper, glossy paper, plas- 
tics-coated paper, e.g. Epson Ink-jet Paper, Epson Photo 
Paper, Epson Glossy Paper, Epson Glossy Film, HP Special 
Ink-jet Paper, Eucad Photo Gloss Paper and II ford Photo 30 
Paper. Plastics films that can be printed with the mks accord- 
ing to the invention are, for example, transparent or cloudy/ 
opaque. Suitable plastics films are, for example, 3M Trans- 
parency Film. 

As textile fibre materials there come into consideration, For 
example, nitrogen-containing or hydiuxy-group-eoufainiug 
fibre materials, for example textile fibre materials of cellu- 
lose, silk, wool or synthetic polyamides, preferably celhiiosc. 

Tlie present invention accordingly relates also to a method 
of printing textile fibre materials, paper or plastics films, 
preferably textile fibre materials or paper, and especially tex- 
tile fibre materials, according to the ink-jet printing method, 
which comprises usmg an aqueous ink that comprises a reac- 
tive dye of formula ( 1 ) wherem Qi, Qj, Di and Dj each have 
the definitions and preferred meaning]! given heremabove. 

In the case of the ink-j et pdntiug method, individual drop- 
lets of ink are sprayed onto a substrate from a iio^le in a 
controlled marmer. It is mainly the contmuous ink-jet method 
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EXAMPLE 1 

32.5 parts of an amine of formula Dn,-NHj, wherein Dm i s 
a radical of formula 



HOjS 



SO2— CHi— CHj— OSOjH, 



35 



are introduced info lOOparts of water and stirred well. At 10° 
C, there are added to the resulting suspension first of all 22.8 
parts of a 4N sodium nitrite solution and then 41 parts of a 
31% naphthalenesulfonic acid solution. Stirring is then car- 
ried out for 3 hours at fiom 15 to 20° C. 

EXAMPLES 2 to 19 



The diazo compounds of the amines indicated hi Table 1 
*^ can be prepared analogously to tlie procediue described in 
Example 1 byusmg, instead oftheamineoffomiuIaDio-NHa 
menttoned in Example 1, an equimolar amount of the amines 
of formula D;g,-NHi indicated m Table 1. 



TABLE 1 



Amine 
Ex. D -JfH, 



2 Dn-NHj 



SO2— CH2— CKj— OSO3H 



3 D,2-NHi 



D12- 




-SO2-CH2— CIE2— OSOjII 
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TABLE 1 -continued 



AniinB 
Ex, D^-NHj 



4 D,3-NHj HOjS, 



O Br Bt 

li I I 

Du ^ HN — C — CE — CH2 



5 D,4-NHj 




CONH — CCH2)2 — SOj— (CHjfe— OSOjH 



CONH — (CH2)2— SO2— (CH2)2— OSOjH 



CONH (CHj)!— SO;— (CH2)2— OSO3H 



OCH3 




9 D,3-NH3 



CHj 




IO2— CH2—Ca2— OSO3K 



SO2— CHi— CH2— OSOjH 



CHj 



iO D15.NH2 




S02~CH2— CH2— OSOjH 



OCH3 



11 Djff-NHj 



SOjH 




SO2— CHj— CHj— CKO3H 



12 E>2i-NHj 



SO3H 




SO3— CH2— CHj— OSO^H 
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TABLE 1 -continued 
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Amine 



13 Djr^fflj 



Dj2- 




SOi— CHi— CH2— OSO3H 



14 Djj-NHi 



SOi— CH2— OSO3H 



15 Dj^-NH? 



16 D3J-NH2 



17 Djs-NHj HOjS 



18 Dirtfllj HO3S 



P27- 



19 Djs-NHi HOjS 




SO3H 



SO2— CHj— CK2— OSOatt 



SO2 — CH2 — CHj— OSO3H 





O Br Br 

. II I I 
HN — C — CH — CH2 



NHCO (Ci^j— SO3— (CH2)2— CI 



NHCO (CHj),— SO2— (CH2)j— CI 
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EXAMPLE 20 



55 



a) 36.9 parts of cyanuric chloride are stirred in 1 50 parts of 
ice/water and a small amount of wettiug ageut. At from Oto 2" 
C, a solution of 25.25 parts of taurine in 50 parts of water is 
introduced in t!ie course of 40 minutes and condensation is 
carried out at a pH of fijom 7 to 8 by the dropwisc addition of 
2N sodium hy<boxide solution. Stirring is then carried out at 
from 0 to 5" C. and a pH of from 7 to 7.5 until cyanuric 
cliloridecauno longer bedetected.Aneuttal solntionof 39.48 50 
parts of l,3-phenylenediamine-4-sulfouic acid in 1 00 parts of 
water is then added. Condensation is carried out at a tempera- 
ture of from 5 to 20° C. and the pH is maintained at from 8 to 
9 by the addition of 2N sodium hydroxide solution. When 
condensation is complete, tlie reaction solution is salted out 65 
usii^ KCi, filtered and washed with concentrated KCl solu- 
tion. After drying, the intermediate of formula 



HDjS 



H2N 




NH — CHjCHj— SO3H 



is obtained. 

b) 68 parts of the compound according to a) are suspended 
in 300 parts of water. The diazotized amine firom Example 3, 
whichis prepared accordmg to Example 1 fiwm 45 parts ofthe 
amine of formula Dj^-NHj, is then added in the courseof 10 
minutes at from 0 to 5° C, and the pH is maintained at from 
6 to 8.5 using soda solution (20%). Wlien coupling is com- 
plete, the yellow dye is precipitated using KCl, and the siis- 
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peasioii obtained is filtered and dried in vacuo, yielding the 
monoazo compound of formula 



(X„a.ir 550 nm), which dyes wool and cellulose in a bluish 
violet shade havii^ good allround iastiiess piopertics. 



SOjH 



(101) 





HN 



N; NH— CHtCHj— SQiIL 



Ct 



c) 83 parts of the compound according to Example b) are 
dissolved in 700 parts of water and diazotized according to 
the customaiy method with sodium nitrite and HCl at from 0 
to5°C. 



EXAlvlPLES22T0 39v 



A compound of the general formula 



EXAMPLE 21 

A solution of 2 1 .5 parts of 2-amino-5-naphthol-7-su)f(inic 
acid in 250 parts of water (pH 7) is added dropwise at from 0 
to 5° C. to tiie acid suspension of tlte diazo compound of tlie 
amine of formula Dm-NHj obtained according !o Example 1 . 
Tlie mixture is then heated to room temperature and stirred for 
approximately 5 h vmtii coupling is complete (first coupling). 
Tliereactionmixture is then cooled to from 5 to 10" C, the pH 
value is increased to approximately 4.5 using an aqueous 
sodium hydrogen carbonate solution, and the suspension of 
tlie diazo compound obtained according to Example 20c) is 
slowly added dropwise, thepH value being maintained dur- 
ing the dropwise addition at approximately 4.5 by the addi- 
tion of an aqueous sodiiun hydrogen carbonate solution and 
the temperature being maintained at approxunately C. 
After the dropwise addition, the pH value is adjusted to 6 
(second coupling). When coupling is complete, flie dye solu- 
tion is freed of salt by dialysis and concentrated by evapora- 
tion in vacuo. A compound is obtained which in tlie form of 
the Jree acid corresponds (o fornuiln 
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40 




SOiCCttaJjOSOjH 



HOjS 



can be prepared analogously to the procedure described in 
Example 21 by using, instead of the amine of formula (101), 
an equimolar amount of one of the amines of foniiula D^y- 
NHj indicated in Table 2. The dyes dye wool and celluose in 
orange to blue shades having good atirottnd fastness proper- 
ties. 
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TABLE 2 



Amiae 
32 Di^-NHj 



23 Djo-NHj 



24 Dji-NHj 



25 D32-NH2 



26 Djj-NHa 



27 Djj-NHj 



28 Djj-NHj 



29 tWNHj 



HO3S 




■SOj— CH2— CHi— OSO3H 



H03S 




SO2— CH2— CHi— OSO3H 



D32 ^— ^ SOj-CHi-CHj-OSOjH 




Dj3 = 




SO2— CHj— CH2-OSO3H 



HNCOCHj 
0(CHj)20II SO3H 




SQ2— CH2— CH2-OSO3H 



HO3S 

^ ^ SO2-CH2— 

OCH3 

qCHj 



CH2— OSO3H 



qcKj qCHj 

HNCOCHj CHj 



SOi— CHj— CH2— OSO3H 



(nm) 



550 



536 



570 



583 



572 



570 



536 



570 
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33 
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TABLE 2-conitimjed 
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TABLE 2-continued 
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TABLE 2-coiitinued 



381i39f Di^A^tOii T^is/r-w HO3S, 




NHCOCH3 



524 (39i) 




520 (39g} 



SOjH 




SO3H 



51S (391l) 



3SW9i D«5,.ja-NHj Dj^msi 



3Sj^39j D45,«^NHj Di,,,^^ 



381091 D4j,rt«-NH, D45,(«, 



38n/39n Das^c-NHj 042^.46, 



SO3H 



520 (39i) 




SOi— CHaCHi— OSOjH 



SOj— CHiaij— OSOjH 



SOjH 





SOj— CHjCHi— OSO3H 
SOi—CHiCHa — OSOjH 



SOj— CH2CH1— OSOjH 



SO3H 



SO2— CHiCHj— OSO3K 



S2S (39j} 



51S (39S:) 



522 (391} 



520 (39m) 



510 (39n) 
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TABLE 2-contmued 




SOz— CKiCHj— OSO3II 
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308 (39o) 



3Sp/39p D^.4jp-NHj Djjp,.^^ HO3S, 




SOi— CHjCHj— OSO3H 



512 (39p) 



SOi— CH2CH2— OSO3H 



525 (39(0 



3ar;39r D4srf4<,-Nlfj T^ilrtia- H3CO 



^ ^ SO2— CH2CH2— OSO3H 



520 (39f) 



386(391 DiKJerNtlj 04.^46. HO3S 




519 (39s) 



CONH(CH2)2S02(CHj)iOS03H 




3Su/39u T>i5u!Aeu KOjS 




NHCO— CHBi-CHiBr 



NHCO— CHBr— CHiBr 



38v/39v D45,j«,-NH2 »i5.^«v HO3S 




IINCO<CHj)3SOi(CHi)2CI 



508 C39t) 



525 (39u) 



514 (39v) 
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EXAMPLES 4010 57 



By proceeding as described in Example 21 but, instead of 
using the acid suspension of the diazo compound of the amine 
of formula Dj^-Nflj, using an equimolar amount of thediazo 5 
compound of an amine of formula D^-NHj, a dye of formula 



HO3SO(CH2)20jS 




[I03S(CUj)iNH 



is obtained wherein D^, corresponds to one of the radicals 
listed in Ibble 3, the d^nitious given inlitble 1 applying to 30 
that radicaf . Tlte dyes dye wool and cetfuiose in bluish violet 
shades having good alhound fastness piopeiii«». 

TABLES 



Ex. 


»^ 


40 


D„ 


41 


D« 


42 


D,3 


43 


Dm 


44 


Dis 


45 


D« 


46 


D„ 


47 


D« 


^ 


Dj, 


49 


Djo 


50 


D31 


5! 


Ph 


52 


P33 


53 




54 




55 




56 


D„ 


57 


P28 



4S 



60 

EXAMPLES 58 TO 62 

65 

The compounds of the fblloviring formulae can be prepared 
auatogoiisly to the procedure described in Example 21 




004) 




IIOjS HOjS 

(Xjnax: 555 mi) 



61 
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(107) 



OCHj HjCO 



N=N' 



HOjS 




OSO3H 
I 

I 



H3 



62 



which dye wool and cellulose in violet to daijc-blue shades 
having good albouiid fastness properties. 
Dyeing Pioceduis I 

1 00 parts of cotton fabric are introduced at 60° C. into 1 500 
parts of a dye bath containing 45 g/1 of sodiuntcfaloride and 2 
parts of the reactive dye obtained according to Example 21. 
After 45 minutes at 60" C, 20 g/i of calcined soda are added. 
Dyeing is continued for a further 45 minutes at that tempera- 
ture. The dyed goods are then rinsed, soaped at the holl for a 
quarter of anhourwitli a non-ionic detergent, rinsed again and 
dried. 

As an alternative to the above procedure, the dyeing can be 
carried out at 80° C. instead of at 60° C. 
Dyeing Procedure II 

0.1 part ofthe dye according to Example 21 is dissolved in 
200 parts of water, and 0.5 part of sodium sulfate, 0.1 part of 
a levelling agent (based on the condensation product al' a 
higher aliphatic amine and ethylene oxide) and also 0.5 part 
of sodium ace(ate are added. The pH is then adjusted to a 
value of 5.5 using acetic acid (80%). The dye bath is heated at 
50" C. for lOmimites and then 10 parts of a woollen fabric are 
added. Heating is then carried out in the course of approxi- 
mately 50 minutes to a temperature of IOC C, and dyeing is 
carried out at that femperaturo for 60 muiutes, afterwhich tlie 
dye bath is allowed to cool and the dyed goods are removed. 
The woollen fabric is washed with hot and cold water, and is 
then spun and dried. 

Printing Procedure I 

3 parts of the dye obtained according fo Example 21 are 
spriiikledj with rapid stirring, into 100 parts of a stock thick- 
ener containing 50 parts of 5% sodium alginate thickener, 
27.8 parts of water, 20 parts of \irea, 1 part of sodium m-ni- 
trobenzeuesuifonate and 1.2 parts of sodium hydrogen car- 
bonate. The print paste so obtained is issed to print a cotton 
fabric, and the resulting printedmaterial is dried and steamed 
in saturated steam for 2 minutes at 102° C. The printed fabric 
is then rinsed, if desired soaped at the boil and rinsed ag^in, 
and subsequently dried. 

Printing Procedure II 

(a) Mercerised codon salin is pad-dyed with a liquor con- 
taining 30 g/1 of sodium carboimte and 50 g'l of urea (70% 
liquor pkk-up) and dried. 

(b) Using a drop-on-demand inkjet head (bubble jet), the 
cotton satin pretreated according to Step (a) is printed with an 
aqueous ink containing 

10% by wei^t of the reactive dye according to £:xample 
21, 

20% by weight of 1 ,2-propyIeue glycol and 
70% by weight of water. 
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The print is dried completely and fixed in saturated steam 
for 8 miirates at 102° C, cold-rinsed, washed offat the boil, 
rinsed again and dried. 

What is claimed is: 

1. A reactive dye of formula 



25 



OH 



(J) 




40 



wherein 

Qi and Qj are each independently of the other hydrogen or 
unsubstituted or substituted 

Di corresponds to a radical of formula (5) or (1 1) 



(SOsHlij 



(5) 



45 




A/ 



NRs 



Tj or 



(II) 



55 



(Z2)0.i-'''^C=/ 



60 



65 



wherein 
R5 is hydrogen or Cj^-C^ atkyl, 

(R,)^3 denotes from 0 to 3 identical or different substitu- 
ents selected from the group halogen, C1-C4 aikyl, 
C1-C4 alkoxy, C2-C4 alkanoylamino, carboxy and suifo, 

X4 is fluorine or chlorine, 

Z, is a fibre-reactive radical of formula 



— SO,— Y 



(3a), 
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wherein 
Y is viuyl or p-sul&toethyl, 
is a radical of fomula 



50 




Rt 1 and Ri J are each independently of the other hydrogen, 

C,-C4 alky] or phenyl, 
Rj2 is hydrogen, cyano, carbamoyl or siilfomethyl, 
{R,^)(,.^ denotes from 0 to 3 identical or different substitu- 

enfs from the group Ci-Cjf atkyl, 
C1-C4 aikoxy, halogen, carboxy and sulfo, and 
Z2 is as defined hereinabove, 
Kj is the radical of a coupling component of formula 



C12a) 



(12b) 



wherein 

R'g is hydrogen, sulfo, or Cj-C^ aikoxy iinsxtbstitiited or 
substituted in the aikyl moiety by hydroxy or by sulfate, 
and 

R's^ is hydrogen, C,-Q alkyl, C1-C4 aikoxy, C2-C4 
alkanoylamino, ureido or a radical of formula 



(H03S)m- 



(^3 

N=N (' ^) NH- 



(3f) 




40 



(St) 



45 



OH or 



(Sm) 



(Zdo-. I^JT ^\,)<» 




JO 



55 



wherein 

Ri„ is hydrogen, 

Ti is amino; N-niono- orN,N-di-Ci-C4 alkyiamino iinsub- 
stituted or substituted in the aikyl moiety/moieties by 
hydroxy, sulfato or by suifb; morpholino; phenylamino 
unsiibstituted or substituted on the phenyl rmg by sulfo , 
carboxy, acetylamino, chlorine, methyl or by methoxy; 
or N— C1-C4 alkyl-N-phenylamino unsubstiUited or 
substituted in the same way on the phenyl ring and in 
which the alkyl is unsubstituted or substituted by 
hydroxy, sulfo or by sulfato; or naphthylamiuo unsub- 
stituted or substituted by from 1 to 3 suifo groups, and 

Xj is chlorine 

D2 has the same definition as or is a radical of formula 



wherein 

0^7)0.3 is as defined hereinabove, 

(Rg)oj deaotes from 0 to 3 identical or different substitu- 
ents fiom the group halogen, nitro, cyano, trifluorom- 
ethyl, sulfemoyl, carbamoyl, CJ-C4 alkyl, C1-C4 aikoxy 
unstibstiftited or substituted by hydroxy, sulfato or by 
Ci-Cj aikoxy, amino, C2-C4 alkanoylaraino, ureido, 
hydroxy, carboxy, sulfometiiyi, C1-C4 alkylsulfony- 
lamino and sutfo. 



«0 
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(2) 
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wiiereiu 

(03)0-3 denotes from 0 to 3 ideatscal or different substitu- 
ents selected firom the group halogen, C[-Cj alkyl, 
C1-C4 alkoxy, carboxy and suifo and 

Zj is a radical of formula 



—S02—Y 


(3»), 


— NH--CO— (CHjji,— SOj— Y 


(3b). 


— CO?!H— (CH2>„— SO2— Y 


(3c), 


— Jfli— CO— CHCH«J)-CH3-Hsl 


(3d) or 


_NH— CO— C(Hal)=CH2 


(3e), 



52 

to form a compoUBd of formula 



Y is vinyl or a — CH3 — CHj — radical and U is a group 
tiiBt is removable under alkaline conditions, 

m Eind n are each independently of the other the number 2, 
3 or 4, and Hal is halogen, with the proviso that the dye 
of formula (1) does not contain a hydroxyaulfonylm- 
ethyl group. 

2. A reactive dye according to claim 1, wherein and Qj 
are hydrogen. 

3. A reactive dye according to claim 1, wherein 

Uis— CI - Br,— F,— CSO3H,— SSO3H,— OCC-CHj, 
— OPO3H53 — OCO— C^Hj, — OSOj— C1-C4 alkyl or 
— OS02^N(Ci.C4 alkyl)i, 

4. A reactive dye according to claim 1 wheieiii Dj is a 
radical of formula 



25 



HO3S 



10 




(15a) 



and 

(ii) diazotisat ion of approximately one molar equivalent of 
an amine of fonuula 

D,-NHj (16) 

and reaction with approximately one molar equivalent of the 
compound of formula (1 5a) obtained according to (i) to fomi 
a compound of fonnuia (1) according to claim 1 wherein Dj, 
D2, Qi and Q, each have the defliiitious given in claim 1. 

6. An aqueous ink that comprises a reactive dye of formula 
(1) according to claim 1. 

7. A process for printing a substrate comprising spraying 
individual droplets of an aqueous ink onto the substrate from 
a nozzle in a controlled maimer wherein the aqueous ink 
comprises a reactive dye of formula 



OH 



(1) 



30 



D( N=N' 



HOjS 



35 




(2aa) 



40 



wherein 

Qi and Qjare each independently of the other hydrogen or 

uusubstifuted or substituted 
Ci-C4alkyl, 

Di corresponds to a radical of formula (5) or (1 1) 



45 

wherein 

Y is vinyl or (i-siilfatoetbyl. 

5. A process for the preparation of a dye of formula (1) 
according to claim 1, which comprises 
(i) diazotisation of approximately one molar equivalent of 
an amine of formula 

Di-JJHj (13) 

and reaction with approximately one molar equivalent of a 55 
compound of formula 




65 



(5) 

(S03H)i.i 




(11) 



wherein 

Rj is hydrogen or Ci-C^ alkyl, 

{1^7)0-3 denotes from 0 to 3 identical or diflfereiit substitu- 
ents selected firom the group halogen, Ci-4alkyl, C1-C4 
alkoxy, C2-C4 alkanoylammo, carboxy and siilfo, 

X4 is fluorine or chlorine, 
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Z2 is a iibre-rcactivc la^cal of fonnula 

— S(V-Y 

wherein 
Y is vinyl or {l-su!fatoetliyl, 
is a radical of formula 



(3a), 



" A / 



HO 



HOjS' 




HOjS 




SOjH, 



{8d) 



HO 




CHDjS),, 




HO3S 



-N=N 



-T-NH- 

^3 



(Se) 




HOjS 



-N=N 



(SOjHJjj Ri, 




N 
I 

8.13 



^OH ox 



(Sm) 



^f=N 



(Z2)».i-r 




N=N 




7^ 



NH~ 



60 



wherein 



(R,)^.^ is as defined hereinabove, 

(Rj)q.3 denotes from 0 to 3 identical or different substitu- 
ents from the group halogen, nitre, cyano, triftuorom- 
ethyl, sulfamoyl, carhamoylj C, -C4 alicyi, Cj-Cj atkoxy 
imsnbslituted or substituted by hydroxy, siilfato or by 



65 



54 



10 



15 



C1-C4 alkoxy, amino, Q^-Qt, alkaaoylamino, wteido, 

hydroxy, carboxy, snlfoinefliyl, C1-C4 alkylsulfony- 

iamiiiiO and sulfo, 
Ri J and are each independently of (be other hydtogpn, 

C,-C4 alky] or phenyl, 
R12 is hydrogen, cyano, carbamoyl or stiifomethyl, 
(Ri4)o-3 denotes from 0 to 3 identical or different substitu- 

cnls Irom the group C1-C4 alky], 
C,-C4 allioxy, halogen, carboxy and sulfo, and 

is as defined hereinabove, 

is the radical of a coupiiug component of formula 



(12a) 



20 



2$ 



30 




(12b) 



SO,H 



wherein 

R'g is hydrogen, suLfo, or Cj-C^ aikoxy iinswbstitiited or 
substituted in the alkyl moiety by hydroxy or by suliato, 
and 

R'g^ is hydrogen, C1-C4 alkyl, C1-C4 alkoxy, C^-C^ 
alkanoyiamiuo, ureido or a radical of formula 



30 



wherein 
Ri„ is hydrogen, 

T| is amino; N-mono- orN,N-di-Ci -C4 aikylamino unsub- 
stituted or substituted in the alkyl moiety/moieties by 
hydroxy, sulfato or by sulfo; morphoiino; phenylaniino 
iinsubsiitiited or substituted on the phenyl ring by sulfo, 
carboxy, acetylamino, chlorine, methyl or by methoxy; 
or N — C,-C4 alkyl-N-phenylamino unsubstituted or 
substituted in the same way on the plienyl ring and hi 
which file alkyl is unsubstituted or substituted by 
hydroxy, sulfo or by suifato; or naphthylamino unsub- 
stituted or substituted by iiom 1 to 3 sulfb groups, and 

Xi is chlorine 
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has Uie same defluttion as or is a radical of fiinniila 

(2) 



wiierein iO 
(03)0-3 denotes from 0 to 3 identical or different substibi- 

ents seiected from the gnnip lialogeu, Ci -Chalky), 

Ci'C4alkoxy, carboxy and sulfo and 
Zj is a radical of fomiula 

(3a). 



— SO2— Y 
— NH— CO— (CH2)„— SO^— Y 
— COMI- (CHj),- SOj Y 
— NU~-CO— CH(Hal)-CH2-Hal 



C3b), 
{3c). 
{3d) or 



20 



56 



Y is vinyi or a — CH2 — CH^ — U radical and U is a group 
that is removable under alkaline conditions, 

m and n are each independently of the other the number 2 , 
3 or 4, and 

Hal is halogen 

with the proviso that the dye of formula (1) does not con- 
tain a hydroxysiilfonylmethyl group. 

8. The process of claim 7 wherein the substrate is selected 
from textile fibre materialj paper and plastic film. 

9. A method for dyeing ftbie material which comprises 
applying a reactive dye of fonnula (1) according to claim 1 to 
the fibre material and fixing the reactive d|ye to the fibre 
material. 

10. The method according to claim 9 wherein the fibre 
material is a hydroxyl-group-containing fibre material or a 
nitrogen-group-containing fibre material. 

11. 'ITie method of claini 9 wherein the fibre material is a 
cellulosic fibre material. 

12. The method of claim 11 wherein the cellulosic fibre 
material is a cotton-containing fibre material. 



-NH~CO~C(Hd)=CHj 



(3e), 



